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SURFACE WATER SUPPLY OF THE MISSOURI RIVER 

BASIN, 1907-8. 



By Robert Follansbee and J. E. Stewart. 



INTRODUCTION. 

AUTHORITY FOR INVESTIGATIONS. 

This volume contains results of flow measurements made on cer- 
tain streams in the United States. The work was performed by 
the water-resources branch of the United States Geological Survey, 
either independently or in cooperation with organizations mentioned 
herein. These investigations are authorized by the organic law of 
the Geological Survey (Stat. L., vol. 20, p. 394), which provides, 
among other things, as follows: 

Provided that this officer [the Director] shall have the direction of the Geological 
Survey and the classification of public lands and examination of the geological struc> 
ture, mineral resources, and products of the national domain. 

Inasmuch as water is the most abundant and most valuable 
mmeral in nature, the investigation of water resources is included 
under the above provision for investigating mineral resources. The 
work has been supported since the fiscal year ending June 30, 1895, 
by appropriations in successive sundry civil bills passed by Congress 
under the following item: 

For gaging the streams and determining the water supply of the United States, and 
for the investigation of underground currents and artesian wells, and for the prepara- 
tion of reports upon the beat methods of utilizing the water resources. 

The various appropriations that have been made for this purpose 
areas follows: 

Annual appropriations for the fiscal year ending June 30— 

1895 .,$12,500 

1896 20,000 

1897 to 1900, inclusive 50,000 

1901 to 1902, inclusive 100,000 

1903 to 1906, inclusive 200,000 

1907.. 150,000 

1908 to 1910, inclusive 100,000 
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8 SURFACE WATER SUPPLY, 1907-8. 

SCOPE OF INVESTIGATIONS. 

These investigations are not complete, nor do they include all the 
river systems or parts thereof that might purposefully be studied. 
The scope of the work is limited to that which can be provided with 
the appropriations available. The field covered and the character 
of the work are believed to be the best that could be accomplished 
under the controlling conditions. It would undoubtedly be of more 
scientific importance and ultimately of more practical value if the 
money now applied to wide areas were concentrated on a few small 
basins. Such a course is impossible, because general appropriations 
made by Congress are applicable to all parts of the country. Each 
part demands its proportionate share of the benefits. 

It is essential that records of stream flow shall be maintained dur- 
ing a period of years sufficient to cover all stages, in order that within 
reasonable limits the entire range of flow from the absolute maximum 
to the absolute minimum may be determined. The length of such a 
period manifestly varies for different streams and can not be abso- 
lutely determined. Experience has shown that the records should 
cover from five to ten years, or for some streams twenty years or 
more, the limit being determined by the relative importance of the 
stream and the interdependence of the results and other long-time 
records on adjacent streams. 

In the performance of this work the Geological Survey endeavors 
to approach as nearly as possible the highest degree of precision 
which a rational expenditure of time and a judicious expenditure of 
a small amount of money will allow. In all engineering work there 
is a point of refinement beyond which it is needless and wasteful to 
proceed, and this principle applies with especial force to stream-flow 
measurements. It is confidently believed that with some unavoid- 
able exceptions the stream-flow data presented in the publications of 
the Survey are sufficiently accurate for all practical purposes. Many 
of the records are, however, of insufficient length, owing to the unfore- 
seen reduction of appropriations and consequent abandonment of 
many stations. All persons are cautioned to exercise the greatest 
care in the utilization of such incomplete records. 

Records of varying lengths have been obtained at about 1,400 dif- 
ferent points in the United States, and in addition the surface water 
supply of small areas in Seward Peninsula and the Yukon-Tanana 
region, Ahtska, has been investigated. During 1907 and 1908 regular 
Stat it ins were maintained by the Survey and cooperating 
ations at about 740 points in the United States, and in addi- 
aerous miscellaneous measurements were made. Data were 
d in regard to precipitation, evaporation, storage reser- 
]irofiles, and water power in many sections of the country. 
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INTBODUCTION. 9 

These data will be made available in the regular surface water-supply 
papers and in special papers from time to time. 

PURPOSES OF THE WORK. 

Among the purposes for which the results contained in this volume 
are requisite are navigation, irrigation, domestic water supply, water 
power, swamp and overflow land drainage, and flood prevention. 
The demands of all these interests are immediate. 

Navigation. — The Federal Government has expended more than 
$250,000,000 for the improvement of inland navigation, and pros- 
pective expenditures will approximate several times this amoimt. 
It is obvious that the determination of stream flow is necessary to 
the intelligent solution of the many problems involved. 

Irrigaiion, — ^The United States is now expending $42,000,000 on 
federal irrigation systems, and this amount is far exceeded by the pri- 
vate expenditures of this nature in the arid West. The integrity of 
any irrigation system is based absolutely on the amount of water 
available. Therefore investigations of stream flow in that portion 
of the country are of first importance in the redemption of the lands, 
as well as constituting an insurance of federal and private investments. 

Domestic water supply. — ^The highest use of water is that of do- 
mestic supply, and while the federal interest in this aspect of the 
matter is less direct than in the aspects already named this use of 
water nevertheless has so broad a significance with respect to the 
general welfare that the Federal Government is ultimately and inti- 
mately concerned. 

Water power, — The time is rapidly approaching when the develop- 
ment of the water power of the country vnU be an economic necessity. 
Our stock of coal is being rapidly depleted and the cost of steam 
power is increasing accordingly. Industry will cease its growth if 
cheap power is not available, and in that event the ITnited States as a 
nation will cease to progress. Water power is the only avenue now 
open. When the electric transmission of power was accomplished, 
the relation of our water powers to national economy changed en- 
tirely. Previous to the day of electric transmission the importance 
of a water power was largely confined to the locality at which it was 
generated, but it has now become a public utility in wliich the indi- 
vidual citizen is vitally interested. Inasmuch as the amount of 
water power that may be made available is dependent on the flow 
of rivers, the investigation of flow becomes a prerequisite in the 
judicious management of this source of energy. 

Drainage of swamp and overflowed lands, — More than 70,000,000 
acres of the richest land in this country are now practically worth- 
less, or of precarious value, by reason of overflow and swamp con- 
ditions. When this land is drained it becomes exceedingly produc- 
tive and its value increases many fold. Such reclamation would 
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*dd lo ti^ x^UiOci:kI i»»Mi:^ AH I«4k»c |T' >'',<«>'• t^^). Tlue stndr of run- 
off is the fcvi •^'^Gt?ai*er»SBrja m «^<irii^'*i».-a wri .irkmjiee projects. 
If, by itit crhintif*- '•:f a Lltt^ ttrtA iiLZty :kr,j pAni'TilAr chdnoel. that 
cfaannd hft^ciMt^ ?«> r^«!seti -s^izh w^zer wiiii :: Li.i =?:c Liiherto been 
called upoD u* occ^ej liUiS :'^*rf:^«- r»:c«::"i«"Q? *«• irre;&ce«i in places 
wfaerp ptrvico^jT ^ht Ihz^i wms^ r? ; jc':;-?**' :•:• in-ii:' **»?<!- then dnin- 
•ge nesulis roerrfj in *2i ei't:±rL,:ip --f lkn«i ^jl-^ei. 'Hiis k not the 
porpode of drfciniipe' iiLz^yrerrtez.^. 

Fl<fod prevffii^jft, — Tbe OiLzr-iOf fvcz 5'»i> in zht Uci:ed States 
exceeds f 1(*C».(«>J.(»V« azuL-iiLl'.T. ar. i in ^irf- t»n^ I ^ S :Le atr^regate 
dama^, baaed c«n ne-liil^'> o^ta, a^-j-r xiiiii'ic^ i $:I-r«!.>» .mX Such 
an annual tax on iJje pr- -j^eny r4 zne^ii ivir^ ^r^ sr. riii be reduced in 
the orderiy prc^n^es? <:4 croveniir>er.i, l\ -r^'^e^ ^i:h >.:: saying that any 
consideration of flc«cd pre-vieiiii 'H mj-i lie l«asif-i c*n a th<^ough 
knowledge of sirejain flow, Itcih in I'lte c T.irl: uiin^ aieas which fur- 
nish the water and aJong Uie <rreAi j»«:ir.i rivers. 

rrBuc ATiox>, 

The data on stream flow co'Jex u-^i >y iLe Vniu-Hi States Geological 
Survey since its inception have appeapf^i in the annual reports, 
bulletins, and wat<^r-supp]y papers. Oair.^ to n^t^jral processes of 
evohition and to changes in govcmn>or-iiJ iY^:,uliY»raent>, the character 
of the work and the torriioiy covciy^iI by these liineront publications 
has varied greatly, Fim- the puqH>«^e of tinifi>m.ity in tl)e presenta- 
tion of rt^ports a general plan ha> been ainw'ii upon by the United 
States Rcclaniation Service, tlie Vniu»d States Forest Service, the 
IjutCil States Weather Biirean, an^i \ho I'niicd Stales Geological 
Survey, aceonling to which tlie aiva of ilie Uniicd States has been 
divide<l into twelve ]>arts, x^hi^^e biMiDilarit^ coincide with certain 
UAtitral drainage lines. The areas so dt^seribevl aro indicated by the 
following list of pa]>ers on surface- \iv ater supply for 1W7 and 1908. 
The divitling line Ivtween the North Atlantic anil South Atlantic 
drainage areas li<\s Ivtween York and rlanies rivers. 



Papmt on fntrfai*f vn'r' ffupp'f '»•" Vm J' h^fri: .^'a'rs, 7**it7-S, 




%1i«M*i^ r*^ mt^ i^i v-n \ ;; vr , ,,voT V!Nv:^Nipni River basin. 
1^,1-1 >iiiiH \ /^» (,'>.-.•, H:isin. 
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The following table gives the character of data ro((anlln(i Niroarn 
flow at regular stations to be found in the variotm puhlicat iohN of Mm 
United States Geological Survey excluHive of all niMicial |Mi|MtrM. 
Numbers of reports are inclusive, and datcH aim) are incJimivo, no far mt 
the data are available. 



Stream-Jlow data in reports of the United StateM OeoUiffiral Burvfy. 
(AniL^ Annual R«port; B^BollcUn; W. H.-W»l«r-Hiip|)ly V%\mf,] 
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The order of treatment of stations in any haniu in ttiPMn \m]m'H In 
downstream. The main stem of any rivor in (l<*t<*riniiM«<l on lliii 
basis of drainage area, local changes in name and laki^ nurtiyi^ \witni 
disregarded. After all stations from the sourre Up tlu^ niotiUi of iht^ 
main stem of the river have been given, tlie irihuinrum itiv inUt^it u\p 
in regular order from source to mouth. Tliie irDftiinrUm nn* irt'nU'ti 
the same as the main stream, all stations in fn4',U iril;iitary im**Ui 
being given before taking up the next one Mtm. 

The exceptions to this rule oc^mr in i\te rt*4uirt\n for MiMiA«j|/|/i 
Hirer, which are given in four partu, bm huVwhU^A ni^fVi*, mo'I in iUi' 
ntords for large lakes, where it in ofum fth^mn^r Ut imk^ u\p tit*' ni f^Hthtt 
ii rPTiUr order around tlA#- rim of tli^ Ink^ than to *'t*f*^ I/m/ Ic hiA 
\aci. oTfr the lake surfa/^. 






ir.'j'^. 2i-r*j*-rt ::^:.^^ t-**'? r/v-*^^ /r. *^/»/r .'-''.*>"' 



k: rr: rr:»:.p?: 
S^ ail— f •r ' ^ tix »-■• ''.»'»-v^ti,* ,- It ^yr •-vvj* l-rr y 
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14 srKTA.rE WAri» s^tpk-t. cwc-*. 

coyrK5iM3nr BgcTTALEsrrs^ 

The foUowin^ is m Li^t *jI oi-arecjisis <«^in~ALaLL9> foe use in hTdraolic 
computttlk>ii>: 

: second-lixx ipqicii* 40 C4ix3:Ritt airmgr ^ 3ii!^i» .av c Mierk :^ 1901 •. 

, secv€id-**-« «evi',£ii« i>.4 •.•;ur:^: HTwr* 3it:ibs. 

, seivnd-KHH eqiKih&« ♦> Aris»:a;» ann^r** 2ij-n«fs. 

, ^cood-io*^ e^:Liik« 7 4J^ l~3_:!:«?«£ >d»» jn.Ii tm ^•fr fwr-imi: ^f^^zikfe 44"*-S saIIods per 
minute: equ;*^ 64<!k:r:! riHi'ifi* Jc ;tat hkj 

se\\«d-K^*4 ^T v»o* >vtir -r* •^fc« I ^isic^ nu^ 1 li 1 >*»h: r IS >?:! ioclkes deep. 

i i«?i\»«Kl-Kv»€ ^»^ >;q«* d^y ovwr* I ^t^rmr^ aiii* ) IHZ'.}^ 3i:4. dtf^. 

!f^\H}!kX-k\M 6 c oc^ iS-si;i> a»c.~Ji •-»•*'«* 1 3<:iap* 3iT»* I -HI cairiics deep. 
1 5W\>4kI-6>*< t*'C oc<? 2KLi> m* crJi •"-*«:« 1 t*;isk* Tizjt I y^^ isxhie* deep. 

i«**i\»ttd-KH*« ^x '^Q*?- .^^-^iiv a^ Qcii .•» **»frj I i^-is«^ 3ii> 111'$ idcIm? deep. 

5«^xvuvl ^^'< ^T >*c^ i-l-sSiy 3x» c"ix •• i»*r* I ^; lac* 7i:v 1 I vj imdies deep. 

UV v'iiUiVfuw* miu^T':* iuvOL^^ e^iikl '.> r V2-::<*'i Sen** jrilj a$ pwraecood. 
UV V\ilUv»rttiA tttuuT > itxc^^fs^ ? c c** ii> ^;iii* 4 W Ar^f~«*rc. 

lA^VxV^V I iVsUxi Six4;vr* c*^'»a*? pvr ij.> s»»;ujl ! %> :**?•-' cd-6fet. 
u^x'h vUv^^ v'*^ I s^u-ATV wue «ev(ijuiifcs ,*^Jr jev>*a!d~{ix-< pipr j~ear. 

MN^^ \>v|\^aI> 4s<v\i(M ^j^MBMy" Kfvi. 

■^., ^. .-,... ^.^ ,.- ..,, ^^ ^ - li^m^ 

*'mh' - ^ ^ * - 
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1 horsepower equab 1 second-foot falling? H.K() fiuH. 

li horsepower equal about 1 kilowatt. 

n. . . . , , H«?<..rt.xriill In fiM.t ^ . 

To calculate water power quickly; .. • — in«t »iorpMi|H»W«r on WHli«r 

^L-i'i mAliitiog ^ pt*r ctsnt of iht'iin'tirul |i4(Wi*r. 



For ©aril dminJiirt' KiL^iij tJuT** i^* f(ivHi n lirii'f <l<'<«rri|i(ioM of 

ialiEres of kapurtaore or iiitfrri^t. 

For eftrh ir^ulAr rijJTrtit-f]i«ff#'T ^^tfJfijr nihiutu nir^ ^/v^^o oi fff^hf^fnt, 
md &> far a« »vsitable. tf»e ffAUmmi^ tUin: l)i^^'n\^^fff$ of *(iHUnf$, 

\BrMjeA at w«r» - /*/^ f,/- /;.• a,'.': />•* // **v^/^ 

ii ttMfiMA i« r ■■itfninif ■ r^x^'i^f ■ ^' ^'^^•' '-'V ^-''^ ^'-'^ ^' >(- '^^ 

»T\«9«miC WIT 
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16 SURFACE WATEB STPPLY, VXT.-B. 

The discharge measurements and gage heights are the base data 
from which the rating tables and monthly-discharge tables are 
computed. 

The rating table gives, either directly or by interpolation, the 
discharge in second-feet corresponding to every stage of the river 
recorded during the period for which it is applicable. It is published 
to enable engineers to determine the daily discharge by its appli- 
cation to the table of gage heights or to check results in the table 
of monthly discharge. 

In the table of monthly discharge the t^olumn headed "Maximum** 
gives the mean flow, as determined from the rating table, for the day 
when the mean gage height was highest. ^Vs the gage height is the 
mean for the day, it does not indicate correctly the period when the 
water surface was at crest height and the corresponding discharge 
consequently larger than given in this column. Likewise, in the 
column of **Mininumr' the quantity given is the mean flow for the 
day when the mean gage height was lowest. The column headed 
'*Mean** is the average flow in cubic feet for each second during the 
month. On this the computations for tlie remaining columns, which 
are defined on page 13. are based. 

FIELO METHODS OF MEASURING STREAM FLOW. 

Thei-c* are tlirtv ilistinct methods of determining the flow of open- 
channel sti-eams: (I) By measurements of slope and cross section 
and the use of Chezy's and Kutter's formulas; (2) by means of a 
weir or dam: (3) by measurements of the velocity of the current and 
of the area of tlie cn^ss section. The method chosen depends on the 
local pliysical ci>nditions, the degree of accuracy desired, the funds 
available, and tlie length of time that the record is to be continued. 
Slope //<f/A(H/.— Much information has been collected relative to the 
cooHicients to be used in the Chezy formula, r = c ^IR^. This has 
been utilized by Kutter, both in developing his formula for c and in 
doterniining tl\e values of the coefficient n which appears therein. 
'lUi' iv^uii^ uliiniiUHl L^y Uio ^ir'i^e lyfUi'Mi are m i^ofH-rui nnU roughly 
apprnxiumlis owinic lo the *hffiruHy 'm obtaining accurate data and 
the uneerliUtily til the value for n to be used in Kutter's formula. 
'Yhv immt cimuiuiu n^ of thi% nieth*^! i^ in estimating the flood dis- 
i'hai|Ei$il^UlP~***^4dtfil^^^^ly data available are the cnjs^ section, 
Ui# iUfliP^ ^^^^Bi|^g the bank, and a knowledge of the 

«*w^^^ ■ ^VIIBP^ ^y ^'^^ Tinted States Geo- 

^SH^^^F ' f'^HIn tr^rding this method the 

- i 1 hydraulics. 

• !*M,- maintained at weirs or 

l^ev. Staniiard types of 

.^ the limits for which 
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accurate coeflBcients have been experimentally oJitulhiMl ^Ivn \iuy 
accurate records of discharge if properly maintained. At pmi'f Irally 
all broad-crested weire, however, there \h a diverMicin of waU«r i«hhi*r 
through or around the dam, usually for the purfKiMe (if dMVMlopnM<nt 
ot water power. The flow is often romplicat49<| and tliii nwimU «m* 
subject to errors from such sources as leakage tl»roii^li thu dnrn, 
backwater at high stages, uncertainty n*^ardin^ rtH'iyuU'hif /ri'iit 
which is not level, obstructions from Uig» or in*, umi ift flimlilKmrdiv, 
old turbines with imperfect ratings, and many otlnfri, 4i^fp4^i4lihpi frti 
the type of development ao^i ti^^. %Men tA th« divf.ri*'^! Wfii^r, 

In emertl, records <rf discharge at rlarmi «f#! «i%oally 9^4'mHi^. ^wm^fSi 
for pr*rtiral us* if no other? are available. It ha<t l^#*ti f.>,e fr^fts-tpti 
e ip eriepf e o^ the 1't.I*^1 .S'ate* f^^/^-^il ':*.'trr^y, h/^wey^r^ Mf/»t 
Rcon^ at rurrett-fflcfer z*7:.%^ ^^aU^/Tia •^nd^r 'if#of/'^r'>/*>/J /r,^/r/^l 
cociiIti:<s are Ey-re »c*^'*rt*e *.'.Af. *f.'^e ^o.>ft^4 xl *\^ff,^ xtfA vfUh^fH 
the j^c^ii'^-ca an? ri^aa^^-* -,• r f^ -.,?*'%>•? *re ;/r*/^>/^ i- ha "^^^A >m 
those iTCA^K^i »• ♦r^r>-^r'»^*-**! ▼*!.•%. 

in* 4:$ fL 17 ir-t-iJi-a- ^Ti-^^ro^ r *.>---»'-.#**•, *>--•* *-.. >-,•■'♦/• *^ v^a * 

T*:** *-::.« n 'Y ' e ^v* ri a-- ■*.,-,'-,' • y* >»-^ 
•;".*'** ';»' • tn '>- -*^ *" .!.-*».'! '' ^-. .* -'y*'-'!- 



- / ^- 
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Gr»tt.i »-i.r» is^ ii.'t*^ JL "lift f***t""~.i c. 4^1 -fi^frcsiCEt of onaging 
sJLLiJicif f.c j-*-^nL^.iiir d^'iu-"!** T '^ Till trirrr jDciBMUciuents, in 
<c jt-r I.!.*.! ";:»* .:i"i. nuj iu.'-e ^ii* t*»: iir»*i inrrte <rf amiracy. 
T^x i.r»- j.«-i. ■.***:. lif li^ lif 7* *i^ :»»f l'. *;ij"1 t«:cl's> lii*! the relation 
birt'w^'MKi r-i^i* it*\iri' i^L iL^'i^T* "v^-l i-nriT? rT49Btfn constant 
f:c arj rrx.*^ s'.iiT^ T*:** -^^.^•^^t^ir^ .r ^'zirTLMhtc^ <i ifce Geolooical 
S^'-irr-f-T Li^ ••f^KL "Li.L' T»*r:iiii*i**a»'^ c •• c»: "j ci* :€ '^^w is- the prime 
rp»qui^:^ :c izij r-jr^cii-TLHT-Mr £*urii:r ^ri."-» cl w^rfc z&aintamed for 
s^pv^^^'»I tt^at?- iz->?** rji«:ii- tjr*: l^i^^ix :uf ~ . ••: T^*«r ^ cLanscs in condi- 
ii.>Gs v^ frw. A fcrj-iTii id***"!. ^^tTurcL v:ii.>-i cfosB currents, 
hif^kirjiitKr t* *-i?v •?•:■: . ^'a xzj ^.xj^ if Lai'L-y i^^^ir^bie, bat on most 
stnwiiii> i> r»..T i::rziiiMf *t"^'»7 4" "li»*^ :m?^* <i a cable eqoip- 
mec:. K.»\.iir^.. z^rzi^xzu'Zi ^ti^-'j ay, i: r:**^i&^znKziKits are prop-, 
crhr nii.:-^ ': j ^xi^^rMCi-.^i *ctr:i***fc^ " »-< — *£ r:»f*>'.irins: points at 
a v:i>:Ar«*>^ Aia^n •: 1 ^: ^ ztc f^f^i .c ifrk^ <i ibc total width, 
will m::r..iL r>r3kj^;c-*':»jf Lz^ :> j>«ji :»?-'vr rv^^^'Li' ::c a siren outlay 
ol ii>.^r!^T :r-in 5^ci T«f'r:r:.i.'H'Z"; :c s-TTzivr ?*f*!Ti'Ct> with smooth, 
unif.^rtn currvr.:. S: 'xr i^^ rvtr^r-.e. >:A:j:cis i.r«^ i.<aied where the 
Kiiiks ar>» r.i^ juii "••: <:*: r^i :•: :T^rf«. w 41 Li^ stages and out 
ol tht^ u.r/.:«e::..-y cc :r.:c:.i^ >"^u.^s> i.t ^'S w •>r oiher artificial ob- 
simcikr^s mr-i'.h riici^ :iz^-: i:l-? r«ui":i» c r»fr«^«efi rage height and 

A g:5k:t:x5i: >:d»:k-ii ci-.rrsi^is e^^sj^-rliJ-j o€ a ir^ii?^ for determining 
the vUilv r\x:ujii::»- ri> jc >:Ai:^ «^ 'i^«^ riv^fr ani sonae structure or 
api\*r^:.iii frv :i: wcixi ^::>4:j.Ar.c^f r>f:L>un?Jz>»n;s are made, usually 
a briviire v^r oofcb>. 

The ivkv^ tVrors rev: jirv^i :c i-e:^rr:iiii-* ihe discharge of a stream 
jvist a ji^v::.^r: cvr:vn...«-.ijr :o :r.r» zi-e^iii cin»v':k^n of the current 
art* the area of :he or.x?5> s*:rv:::«.ci ;ii:i :h^ ni-e^m Telocity of Bow normal 
to I ha I s^'iioa. 

lu uukuig a ui^ck<u:vrL:^r.: m::h a current meter a number of 
p^nut^i. oalU\{ iueci<urt:,c r» t:::>. are ni^ra>ure\l oS" above and in the 
|\laiH> 1^ the me^jisurtrig s^ev-tiv :i a: mh:;h obrsenrations of depth and 
\^KH*ilY are taken. vSee PL I. 5 Thr-se p-nnts are spaced equally 
fi*r lh\*s«? |\art^ of the s^tiiMi where tfc* r > imiform and smooth 

mkl are spa*:^ unr^uallT R%r ^«ther pArt> *cr\*n!ing to the discretion 
a^ jiiiktuetil of the ei^tk?rr. \n ^DenU the points should not 
Im lyscfd f artlicr apan tbaa 3 per inem v( the distance between 

«ffh[\t.viiuate mean depth at the 

^thi e total crx*?i> section into elementary 

_ n\*t;»iis of depth and velocity 

-^ -^ "^ ' ntjirr strip is the product 

JT " nU limes the width of the 

T" ^ ■ vtrltn itie^ at the two ends of the 

"^ /Google 
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INTRODUCTION. 19 

strip. The sum of the discharges of the elementary strips is the total 
discharge of the stream. (For a discussion of methods of com- 
puting the discharge of a stream, see Engineering News, June 25, 
1908.) 

Depths for the determination of the area are usually obtained 
by sounding with the current meter and cable. In rough sections 
or swift current an ordinary weight and cable are used, particular 
care being taken that all observations shall be in the plane of the 
cross section. 

Two methods of determining the velocity of flow of a stream are 
in general use — the float method and the current-meter method. 

The float method, with its various modifications of surface, sub- 
surface, and tube or rod floats, is now considered obsolete in the or- 
dinary practice of the United States Geological Survey. The use 
of this method is limited to special conditions where it is impracticable 
to use the current meter, such as in places where large quantities of 
ice or debris which may damage the meter are flowing with the cur- 
rent, and for miscellaneous measurements or other work where a 
high degree of accuracy is not necessary. Tube floats are very satis- 
factory for use in canals with regular bottoms and even flow of cur- 
rent. Measurements by the float method are made as follows: 
The velocity of flow of the stream is obtained by observing the time 
which it takes floats set free at different points across the stream 
to pass between two range lines about 200 feet apart. The area 
used is the mean value obtained from several cross sections measure<l 
between the two range lines. The chief disadvantages of this method 
are difficulty in obtaining the correct value of mean area for the 
course used and uncertainty regarding the proper coeflBcient to 
apply to the observed velocity. For further information regarding 
this method the reader is referred to Water-Supply Paper 95 and to 
the various text-books covering the general subject of stream flow. 

The Price current meter is now used almost to the exclusion of 
other types of meters by the United States Geological Survey in the 
determination of the velocity of flow of water in open channels, a 
use for which it is adapted under practically aH conditions. Plate 
n shows in the center the new type of penta-recording current meter 
equipped for measurements at bridge and cable stations. On the 
sides the same type of meter is shown equipped for wading measure- 
ments to record by the acoustic method on the left and by the electric 
method on the right. Briefly, the meter consists of six cups attached 
to a vertical shaft which revolves on a conical hardened steel point 
when muneised in moving water. The number of revolutions is 
indicated electrically. The ratmg, or relation between the velocity 
of the moving water and the revolution of the wheel, is determined 
for each meter by drawing it through still water for a given distance 
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20 SntFACE WATE» STFTLT, ISfT-S. 

at <li5emit >peeds mnd D«>tiiu: ilgt number ot irTolations for each 
nm. 'See PI. h A.^ Fn>m thft^ie <iata a Fating table is prepared 
wfaicfa gives llie reK •city per secon*i k4 movii^ vmter for any number 
of reriJuiions in a pven lime inierraL The ratio of leTolutions per 
second to Telocity i»f flow in feet per aerood is Teiy nearly a constant 
for all speeds and is approximately 0.45. 

Tbree classes of metlK»ils of measuiirii: Telocity with current meters 
are in general use — multiple-p«>iiit, sii^::ie-point , and integration. 

The two principal muiiipie-point methods in general use are the 
Tertical Telocity curre and 0.2 and O.S depth. 

In the Tertical TeK^ity curre n>eth»*d a series of Telocity determi- 
nations are ma<]e in each Tertical at re^rular interrals, usually about 
10 to 20 per cent of the depth apart. By plotting these Telocities as 
abscissas and their depths as ordinate^ and drawing a smooth curve 
among the resulting pi>ints. the Tenical Telocity curve is dcTeloped. 
Tliis cunre shows grapliicaJly the mainiitude and changes in Telocity 
from the surface to the b*>iiom of ttie stream. The mean Telocity 
in the vorticAl is then obtaincil by diviiiing the area botmded by this 
Telocity curse and its axis by the depth. This method of obtaining 
the mean veli>ciiy in the vcnical is pi\»bahly the best known, but 
on acct>unt of the length of time required to make a complete meas- 
urement its use is lately limited to the determination of coeflScients 
for puri>i>ses of com}>arisi>n and to n>easui>ements under ice. 

In the second niultiple-j»int methiHi the met^* is held successively 
at 0/2 and O.S depth, and tlie mean of the Telc»cities at these two points 
is t^on as the mean vcKvity for that Tertical. (See PI. I.) On the 
assumption that the vertical ToKx-iiy curve is a coounon parabola 
with horizontal axis, the nu>an of the voiix^ities at 0.22 and 0.79 depth 
>vill give (oKv^^ly'i the mean voKvity in the vertical. Acttial observa- 
tions under a wide rai\j^ of c^Miviiiions show that this multiple-point 
met lux! gives the mean voKvity very clost^ly for open-water condi- 
tions and that in a complot<\l measurement it seldom varies as much 
as 1 jvr eetu frt>m the value given by tl^e venical velocity curve 
nteth*>d, Moi\H>vor, the iuiiioations are that it holds nearly as well 
for ifV-oo\\^i>iHl rixors. It is very extensively used in the r^tilar 
practi<H> of the Vniteil Stat<\s in>i>logical Survey. 

The .Ningle-j>t^int methivl oiMiMsts in hoi iiiig the meter either at the 
de|Uh of the tlitv^d of menu %eKvity or at an arbitrary depth for 
whtrh lite roelhricMtt for re^iiu'ing to mean velocity has been deter- 
I or i|lll«H be a:«<\inK^d. 

rin>*^nT> h\ nteans of vertical veltx^ity curves show 

thil^BH^d irJ^vity genera liy ix^cui^ between 0.5 and 

^ V ■- ■^^' ^niotiiv the thiY^ad of mean velocity is 

^ \*| ** H\\y\ at tl.i> p«>int the meter is held in 

^P MMmiot^nt^^ tiiade h> tlje Nincle-point method. A 
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INTKODUCTION. 21 

large number of vertical velocity curve measiu-ements, taken on 
many streams and under varying conditions, show that the average 
coefficient for reducing the velocity obtained at 0.6 depth to mean 
velocity is practically unity. The variation of the coefficient from 
unity in individual cases is, however, greater than in the 0.2 and 
0.8 method and the general results are not as satisfactory. 

In the other principal single-point method the meter is held near 
the surface, usually 1 foot below, or low enough to be out of the effect 
of the wind or other distm'bing influences. This is known as the sub- 
stu^ace method. The coefficient for reducing the velocity taken at 
the subsurface to the mean has been found to be in general from 
about 0.85 to 0.95, depending on the stage, velocity, and channel 
conditions The higher the stage the larger the coefficient. This 
method is especially adapted for flood measurements, or when the 
velocity is so great that the meter can not be kept in the correct 
position for the other methods. 

The vertical integration method consists in moving the meter at a 
slow uniform speed from the surface to the bottom and back again 
to the surface and noting the number of revolutions and the time 
taken in the operation. This method has the advantage that the 
velocity at each point of the vertical is measured twice. It is useful 
as a check on the point methods. In using the Price meter great 
care should be taken that the vertical movement of the meter is not 
rapid enough to vitiate the accuracy of the resulting velocity. 

The determination of the flow of an ice-covered stream is difficult, 
owing to diversity and instability of conditions during the winter 
period and also to lack of definite information in regard to the laws of 
flow of water under ice. The method now employed is to make fre- 
quent discharge measurements during the frozen periods by the 0.2 
and 0.8 and the vertical velocity curve methods, and to keep an 
accurate record of the conditions, such as the gage height to the sur- 
face of the water as it rises in a hole cut in the ice, and the thickness 
and character of the ice. From these data an approximate estimate 
of the daily flow can be made by constructing a rating curve (really 
a series of cmv^es) similar to that used for open. channels, but consid- 
ering, in addition to gage heights and discharge, the varying thick- 
ness of ice. For information in regard to flow under ice cover, see 
Water-Supply Paper 187. 

OFFICE METHODS OF COMPUTING AND STUDYING DISCHARGE AND 

RUN-OFF. 

At the end of each year the field or base data for current-meter 
gaging stations, consisting of daily gage heights, discharge measure- 
ments, and full notes, are assembled. The measurements are plotted 
on cross-section paper and rating curves are drawn wherever feasible. 
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22 SURFACE WATER SUPPLY, 1907-8. 

The rating tables prepared from these curves are then applied to 
the tables of daily gage heights to obtain the daily discharges, and 
from these applications the tables of monthly discharge and run-off 
are computed. 

Rating curves are drawn and studied with special reference to 
the class of channel conditions which they represent. (See p. 17.) 
The discharge measurements for all classes of stations when plotted 
with gage heights in feet as ordinates and discharges in second-feet 
as abscissas define rating curves which are more or less generally 
parabolic in form. In many cases curves of area in square feet and 
mean velocity in feet per second are also constructed to the same 
scale of ordinates as the discharge curve. These are used mainly 
to extend the discharge curves beyond the limits of the plotted dis- 
charge measurements, and for checking purposes to avoid errors in 
the form of the discharge cmv^e and to determine and eliminate 
erroneous measurements. 

For every published rating table the following assumptions are 
made for the period of application of the table: (a) That the dis- 
charge is a fimction of and increases gradually with the stage; (6) 
that the discharge is the same whenever the stream is at a given 
stage, and hence such changes in conditions of flow as may have oc- 
curred during the period of application are either compensating or 
negligible, except that the rating as stated in the footnote of each 
table is not applicable for known conditions of ice, log jams, or other 
similar obstructions; (c) that the increased and decreased discharge 
due to change of slope on rising and falling stages is either negligible 
or compensating. 

As already stated, the gaging stations may be divided into several 
classes, as indicated in the following paragraphs: 

The stations of class 1 represent the most favorable conditions for 
an accurate rating and are also the most economical to maintain. 
The bed of the stream is usually composed of rock and is not subject 
to the deposit of sediment and loose material. This class includes 
also many stations located in a pool below which is a permanent 
rocky riffle that controls the flow like a weir. Provided the control 
is sufficiently high and close to the gage to prevent cut and fill at the 
gaging point from materially affecting the slope of the water surface, 
the gage height will for all practical purposes be a true index of the 
discharge. Discharge measurements made at such stations usually 
plot within 2 or 3 per cent of the mean-discharge curve and the rating 
developed from that curve represents a very high degree of accuracy. 
For illustrative example of a station of this type see Water-Supply 
^41. 
2 is confined mainly to stations on rough mountainous streams 
>ep slopes. The beds of such streams are as a rule compara- 
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tively permanent during low and medium stages and when the flow 
is sufficiently well defined by an adequate number of discharge 
measurements before and after each flood the stations of this class 
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Tiui»rly ii^ ^ood results as those of class 1. (See figs. 1 and 2.) 
is si'ldoiTi possible to make meiisurements covering the time of 
f at flood 8tagt*j tho assumption is often made that the curves 
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before and after the flood converged to a (H>mmon jKMut «t the high- 
est gage height recorded during the flmxl. llenct^ the only uniH^rhun 
period occurs during the few days of highest grtgi* heights covering 
the period of actual change in conditions of flow. 

Class 3 includes most of the current-meter gaging stations nmin- 
tained by the United States Geological Survey. If sufficient nu>asun^- 
ments could be made at stations of this class results would be obtained 
nearly equaling those of class 1, but owing to the limited funds at the 
disposal of the survey this is manifestly impossible, nor is it necessary 
for the uses to which discharge datp. are applied. The critical points 
are as a rule at relatively high or low stages. The percentage error, 
however, is greater at low stages. No absolute rule can be laid down 
for stations of this class. Each rating curve must be constructed 
mainly on the basis of the measurements of the current year, the 
engineer being guided largely by the past history of the station and 
the following general law: If all measurements ever made at a station 
of this class are plotted on cross-section paper, they will choline a rn(»an 
curve, which may be called a standard curve. It has be(»n found in 
practice that if after a change caused by high stage a relatively con- 
stant condition of flow occurs at medium and low stages, all inejiMiire- 
ments made after the change will plot on a smooth curve which is 
prmcticallT parallel to the standard curve with respect to their ordi- 
nates or gage heights. This law of the parallelism of ratings is the 
fmidajiiental basis of all ratings and estimate's at statiooH with 
araupennaiieot and shifting channels. It is not absolut^'ly ce>rrect 
bat. with few exceptions, answers all the practical re<|nin'mentH <pf 
estimates made at low and medium stages after a change at a hiv^h 
staee. This law appears to hold equally true wlu^ther i\u* clinnj.^** 
ocTGTs at the measuring section or at 8^>me controlling: \>^f'uii U'low, 
The cLange is of course fundamentally due to chancre in i\it' ^lianri'l 
eanwd by cut. or fill, or both, at and n^'ar tlu* uu'ti^urtiii: ^'ti'tou, 
F'^ dLj "icept small streams the rhan^**^ in v^tion ti-'i^Jly tm-nr at 
the T-c*'*ra- The following simple but typical f-xaf/if;]'* til i*trHi4* 
tii* itw: 

■s If 5 f'XK of planking rnvr** to }^ Lai'"d on t*." ly/*//,'/i of m 

t, 

t ■^^* ■ ^".•Df *<■ a '-T— f rr^r. f.-, -r '■-'• :r- t r.* ^r '''*;-- , *» ' ' * «- * - *-f 
far as.-^ r*£^ i^iT-t. I- ttl ' '>-, • v^--r •- * ..-< • * , •- * 
-V- cfcie- '.f t •-.* TT- t* "-»- :_-**t-- -r * / -^•" - -,*■•» .. i. 



Uk^ XJ^» rfr. e*rL !:•- "''ir-^ •■ o !■•••. a'*'**'*- •; #- '.r,*".:, „. /',•".<-* v 
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26 SURFACE WATER SUPPLY, 1907-8. 

velocity. In other words, the velocity has a compensating effect and 
if the compensation is exact at all stages the discharge at a given 
stage will be the same under both the new and the old conditions. 

(r) In the case of uniform change along the crest of a weir or 
rocky controlling point, the area curve will remain the same as 
before the change, and it can be shown that here again the change 
in velocity curve is such that it will produce a new discharge curve 
essentially parallel to the original discharge curve with respect to 
their ordinat^s. 

Of course in actual practice such simple changes of section do not 
occur. The changes are complicated and lack uniformity, a cut at 
one place being largely offset by a fill at another, and vice versa. 
If these changes are very radical and involve lai^ percentages of 
the total area — as, for example, on small streams — there may result 
a wide departure from the law of parallelism of ratings. In com- 
plicated changes of section the corresponding changes in velocity 
which tend to produce a new parallel discharge curve may interfere 
with each other materially, causing eddies, boils, b€U*kwater, and 
radical changes in slope. In such extreme conditions, however, the 
nK^a>xlrinir 5*»ciion would more properly fall under class 4 and would 
i>M^uirr very frequent measurements of discharge. Special stress is 
Uid t>n the fact that in the lack of other data to the contrary the 
uiilixaiion of iliis law will yit^ld the nu^t pri>l>able results, 

SJiiT^it chaiujps at low or nunliimi stai^^s of an oscillating character 
arr u<u:aily avcnti:^ by a mean ctu^ve drawn anion*: them parallel 
lo ih< standard curve, and if the individ\ial moa^^urements do not 
vary n:*i^rr ihan ^ per cent fn>m the raiin^r curve the results are 
cv^rj>0v5^Tv\i i^xx^ for staiions of this class. For illustrative example 
1^ a >j;At3oTi v*f tins tYj>c st>c Walor-S\;;v,\!Y Pai^^r 242, 

C!ljiSNi A ov^ir-i^nsi^ st*t>v\ns ihiit h^ve Si^ft, nvjiiiiy, or sandy beds. 
Or.-vvJ Tv*su!ts cjtn W v^VtJiintxi fiv^nt suoh sc^u.^ns or*ly by frequent 
c>4v^ai^ n>r3isuTvn>t^nis, the fTxv^,>ciiv\\ \s»rv;:;ir fTv^m a measure- 
i:>fc,t f'T^ry tmv'^ ^^ thiyy^ ^^^ks to a ii>oAs,:Tvr,v-r.t cvor\' day. accord- 
irijr *^- '*'f^ ^^^ ^'^ d:..-,Hi *h;i^\i^^ tr, o, r.vV.,3.ns of t^ow. These 
r.:>«r^*s-Ty'r.^t'r.Ts arr* vj 'tl^l an.i a r,>i\iir. or >:xr^,;*rv^. curve drawn 
arz».-:-5i: i.r»fr:i It i> asN/.n-Ksi t\At th-i^rv* i> a v,-:"fTYr,t rating curve 
f c <T^r^ .ii> .if tr^r xcir ar.i ir:*3 t:,:j> ri:.:^: is rwikJ^it-1 to the 
>ajLr>.ii*r« r-^-Tife ^-::. 'rc>,:vvt to tr^i^^r 0.-.,:*:^^. vV. tr»e day of a 
Tawta^TYcvc.t :ij:r r>.:..^*j: ."..t>c :\-: /:,a4 .-.^x r^j^^^scs tr.Twa^:!! that 
3iiWfcit.,Tvc»;r"r.t. F^c .,**>> ^y:*fv^r, >.j.\-v^ss.> ^ r.v^ji^^/.r^rixras it is 
aseicaMM t^it ::»^ r».:^ .u .*:,xv^ iv ,.;./..•-- :*.-.,'. X'or<- ::,^ ratings 
*T tiie zr.trfsrrvc,.:;^ .^j^s ^rv a: , *.. x >^\a,\a.. Nv^.'vt. trie ratings 

$s$jati: tlr:ca£^ 'r.r- :*.' v.vj^^. 'v^^.x-. ,n. ?• rs r,»-/r',xi must be 
^r aS.^tXl:.■.c^^,l x ,.vc^'. *■,•• ,.>;•;: >„X'\ -v. ;vo., ik^tis. Per- 
a i.r).^*KA.;^ oc ;,v o. .r^,\ , k l;^^ .-vcC^x^ can 
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alone dictate the course to pursue in such cases. For illustrative 
example of a station of this type, showing the Bolster method of 
determining the daily discharge graphically, see Water-Supply 
Papers 247 and 249. 

The computations have, as a rule, been carried to three significant 
figures. Computation machines, Crelle*s tables, and the 20-inch slide 
rule have been generally used. All computations are carefully 
checked. 

After the computations have been completed they are entered in 
tables and carefully studied and intercompared to eliminate or 
account for all gross errors so far as possible. Missing periods are 
filled in, so far as is feasible, by means of comparison with adjacent 
streams. The attempt is made to complete years or periods of dis- 
charge, thus eUminating fragmentary and disjointed records. Full 
notes accompanying such estimates follow the monthly discharge 
tables. 

For most of the northern stations estimates have been made of 
the monthly discharge during frozen periods. These are based on 
measurements imder ice conditions wherever available, daily records 
of temperature and precipitation obtained from the United States 
Weather Bureau climate and crop reports, observers' notes of con- 
ditions, and a careful and thorough intercomparison of results with 
adjacent streams. Although every care possible is used in making 
these estimates they are often very rough, the data for some of 
them being so poor that the estimates are liable to as much as 25 
to 50 per cent error. It is believed, however, that estimates of this 
character are better than none at all, and serve the purpose of indi- 
cating in a relative way the proportionate amount of flow during 
the frozen period. These estimates are, as a rule included in the 
annual discharge. The large error of the individual months has a 
relatively small effect on the annual total, and it is for many pur- 
poses desirable to have the yearly discharge computed even though 
some error is involved in doing so. 

ACCURACY AND BELIABILrTY OF FIELD DATA AND COMPABATIVE 

RESULTS. 

Practically all discharge measurements made imder fair condi- 
tions are well within 5 per cent of the true discharge at the time of 
observation. Inasmuch as the errors of meter measurements are 
largely compensating, the mean rating curve, when well defined, is 
much more accurate than the individual measurements. Numerous 
tests and experiments have been made to test the accuracy of current- 
meter work. These show that it compares very favorably with the 
results from standard weirs, and, owing to simplicity of methods, 
usually gives results that are much more reliable than those from 
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nuiH'TvWum of W. B. Freeman, district engineer, but under the imme- 
iWnU'i dire(!tion of Adna Dobson, state engineer, assisted by A. A. 
l)o\mm, O. W. Bates, and other employees of the state engineer's 

TUa ratings, special estimates, and studies of the completed data 
w«ni made by Robert Follansbee and J. E. Stewart for Montana, and 
W. IJ. Freeman and F. F. Henshaw for Wyoming, Colorado, and 
Nc^briiHka. The computations and the preparations of the completed 
dftta for publication were made by G. C. Stevens, R. C. Rice, J. G. 
MiilhnrH, II. I). Padgett, and M. I. Walters. The manuscript was 
odiUMi by MrH. B. I). Wood. 

MIHHOURI RIVER DRAINAGE BASIN. 
QBNBBAL FEATURES. 

MlHHoiiri llivor and its innumerable tributaries drain an immense 
aroii 111 (ho northern and western section of the United States. The 
iiorMuM'ii boundary of this area is approximately the fiftieth paral- 
Inl, (lio Ho\i thorn the thirty-ninth; to the west it is limited by the 
Uocky MoinUains, while to the east the divide between it and the 
uppor MisHisstppt btusin crosses eastern North and South Dakota, 
wi^Mloni Iowa, anil northeastern Missouri. Its extent east and west 
U iihout \HH) nulos; north and south it is 600 miles; and it comprises 
II (odd of Ui'J.OOO square miles. 

Tlio topography of the basin is of the most varied character, 
riuuilh^ Uwxw tl\o nunmtainous reirions of Montana, Wyoming, and 
(\»h>rw\h* to tl\o ri>Uinir prairit^s of the Dakotas, Nebraska, and Kan- 
»4«j*. *rho \ip|H^r trib\itarit\^ drain a fonpsteil region, but the main 
»itiVHn\ tKnvH thixni^h a iHHintrv alnuv>t wholly devoid of forests. The 
pivo^pitHtu^n in tho mountainous jx^rtii>nof the basin b mainly in the 
lonn v^f j*nvu\, \\\\\ a ^ct>\*^t jv^rt of iho ajn?a lies within the arid and 
^^nnH^^^l h^viions, an\i it is prv^lvublo ihat the annual average precipi- 
tmuMi thi>Nn>;hont tlu^ onurv Iv^sin is k^^^s than 20 inches. 

rtu^ t v\bvM^rHw ar^^ n\vv<U\ in ii\o u:^{vr ix^ursi? of the river and from 
tho »>^xh\in Mvlo vM' Uh^ lvi<;n. T:;t* uu\st important of these are 
Mn^xvlxtuvU, S\n\v XUn.^>< M;,k. Yor»o>ik>^;o:>^. i heyenne, Platte, and 
Kav>^^^ uww 

^H u\j u^ it\o J\v<i'* aIuiUxVO a^xv: *>vr',hx^rt\ c.uuate k* conditions pre- 
\^U iu "^-^^ V'.^^jSM J^s,;^^^< o: :>5< *\as:;:i fr.-r.: Xv^vwnber to April. 
VW \tvs^^*% *;w M .^v.\\v v^wr or.:;::\' \ . S;: r.i^ir.y v< its tributaries 
I ^^<% 1^%^ 1.^.1 vwn,' ; o: ; V 4f\;:\r.>f rivcvury of the water. 
*^l» mmmmk o< *^^^ ^ \v ox ; v" rc^.rv^ ^ u>u*^y small, but 
|bia^' ^W iPWilll* Hv \^ V N^x^^ ,v;:* \ v^*-- ^ .v-^ ..r/jif Uie, and accu- 

x^#»i,^x\x V ifc c'^vt: >'\ s' . * , V* T^fcrxx2> tributaries 
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MISSOUBI BIVEB. 31 

many of the valleys. The Madison and Gallatin and many other of 
the mountain tributaries afford unsurpassed storage facilities, the 
waters of the Beaverhead, Big Hole, Madison, Jefferson, and Gallatin 
rivers furnish great supplies for irrigation, and the basins of Milk, 
Sun, Yellowstone, and Musselshell rivers, already extensively util- 
ized, still offer opportunities for broader irrigation, storage, and 
water-power development. (See Pis. Ill and XIII, ) 

laSSOUBI KIVEit PBOPEB. 

DESCRIPTION. 

Missouri River proper is formed in southwestern Montana by the 
union of three streams, which were discovered by I^ewis and Clark 
in 1806 and named by them Jefferson, Madison, and Gallatin rivers. 
Jefferson and Madison forks come together first, and within 2 miles 
they are joined by the Gallatin. The head of the Missouri thus formed 
lies in about latitude 45° 56' north and longitude 111 ° 32' west. Each 
of the three headwater rivers is about 90 feet wide, flows with great 
velocity, and discharges large quantities of water. The Gallatin is 
the most rapid of the three, but the Jefferson drains the largest area, 
and is here treated as the continuation of the main river. The Jeffer- 
son itself is formed by the union of two forks — Big Hole and Beaver- 
head rivers — the Beaverhead draining the larger area and having as its 
master headwater stream Red Rock River. The source of this last- 
named river — the Red Rock lakes, lying in the Rocky Mountains 
6,700 feet above sea level — may, therefore, be regarded as the ulti- 
mate source of the great Missouri. 

Below the jimction of the Jefferson, Madison, and Gallatin the 
course of the Missouri lies through moimtain valleys and deep can- 
yons, from which it finally emerges through a gorge in a range of 
rocks, called by Lewis and Clark the * Agates of the Rocky Moimtains." 
Thirty-five miles above Fort Benton the river pours over Great Falls, 
and from that point onward it is a navigable stream. For miles below 
the falls the river flows in a deep canyon, with banks ranging from 
100 to 160 feet in height. Below the mouth of Marias River, which 
enters from the north, the banks are less abrupt and rise with gentle 
slopes to the bluffs. The high-water width of the river, which in the 
vicinity of Fort Benton is 500 to ] ,000 feet, increases to 1,500 feet at 
the mouth of Milk River and to 2,000 feet near the mouth of the 
Yellowstone. Below the Yellowstone the width gradually increases 
from 2,000 to 3,000 feet, and this remains approximately the average 
width for 600 miles of its course. 

From the mouth of the Yellowstone the Missouri follows a winding 
but on the whole southeasterly course until it is joined by the Kansas; 
Uience it flows more to the east across the State of Missouri, and 
empties into the Mississippi 16 miles above St. Louis, 189 miles above 
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the mouth of the Ohio, and 2,824 miles below the junction of its three 
upper forks. 

For the first 350 miles below the union of the three forks the Mis- 
souri is a comparatively clear stream, but approximately midway 
between the forks and the mouth of the Yellowstone its character 
gradually changes and it becomes turbid. Although a lai^e amount 
of the sediment carried by the Missouri is undoubtedly brought in by 
the drainage of its tributaries, the greater part is derived from the 
caving of its banks. 

Except in the mountain canyons the Missouri flows through an 
alluvial bottom land of the most fertile character, varying in width 
from 1 J miles near the mouth to 17 miles in the vicinity of Sioux City. 

The volume ot Missouri River is subject to great variations, the 
ordinary high-water discharge at the mouth being about 28 times the 
low-water discharge. The freshets are caused by melting snows and 
heavy summer rains. The regular floods occur in May, June, and 
July, the June discharge being the greatest. Thereafter the river 
steadily decreases in volume, the minimum being reached during the 
winter months. Records obtained at Cascade and Townsend indi- 
cate 1899 as the wettest year and 1905 as the driest. 

The Missouri itself has not been used for irrigation, owing to its 
high banks and consequent difficulty of diversion. Approximately 
150,000 acres of land are now under irrigation in Beaverhead Valley, 
and by storing the waters of the upper Beaverhead or Red Rock 
River in Red Rock Lakes fully 125,000 acres more can be put under 
irrigation. 

In Montana the Missouri, with its tributaries, afford many oppor- 
tunities for power development. A number of lai^e, substantial 
power stations have been built, and approximately 75,000 horsepower 
13 now being developed. Engineers estimate that 350,000 horse- 
power can be developed on the Missouri River near Great Falls. 

The following gaging stations have been maintained in this river 
basin:* 

Red Rock River at Lima, Mont., 1907-8. 
Beaverhead River at Barratta, Mont., 1907-8. 
Beaverhead River at Dillon, Mont., 1907. 
Jefferson River near Sappington, Mont., 1896-1905. 
Missouri River near Townsend, Mont., 1895-1904. 
Missouri River at ('anyon Ferry, Mont., 1889. 
Missouri River near Craig, Mont., 1890-1902. 
Missouri River at ('ascade, Mont., 1902-1908. 
Missouri River at Great Falls, Mont., 1897-1905. 
Missouri River near Williston, N. Dak., 1905-7. 
Missouri River at Mannhaven, N. Dak., 1904. 
Missouri River at Washburn, N. Dak., 1905. 
Missouri River near Bismarck, N. Dak., 1904-5. 
Missouri River at Kansas City, Mo., 1905-6. 



a Gaging stations in tributary drainage basins are listed under the descriptions of those bsslns. 
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BED ROGK RIVER AT LIMA, MONT. 

This station, which was established August 14, 1907, to obtain 
data concerning the amount of water available for irrigation, is 
located near Gleed ranch, 1 mile east of Lima. 

Red Rock River, here regarded as the headwater stream of the 
Missouri, rises in Red Rock Lakes in the Rocky Mountains 40 miles 
east of Lima. The tributaries above the station are small and 
unimportant, the stream at the gaging station receiving its water 
supply chiefly from the melting snow in the mountains. Below the 
station Sheep and Sage creeks are the principal tributaries. 

Diversions from this stream are many. Above the station 3 
ditcher, carrying approximately 900 miner's inches each, receive their 
water supply from the Red Rock. The water is all appropriated 
above the station, but the rights are unadjudicated. The dam at 
the reservoir storing the water of the Red Rock has been completed, 
but the canals are yet to be built. It is an earthen dam with concrete 
core, is 50 feet high, and has a capacity of 90,000 acre-feet. The dam 
is 16 miles above Lima, Mont., and 27 miles below Lower Red Rock 
lakes. Its top elevation is 6,700 feet. This water will be used to 
irrigate 25,000 acres of land near Lima. 

On October 27, 1908, a new chain gage with a new datum was 
established 300 feet below the old gage. The stream bed is permanent 
and the results obtained are good. A large spring enters the stream 
}ttst above the gage and the river remains open the entire year. 

Discharge meoMurements of Red Rock River at Lima, MovU., in 1907 and 1908. 
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thiUy \fa\ff hfiffhtf in JM, of lied Hock River at Lima, Mont., for 1907. 
|J. L. Lrwkiand E. R. i^leed, observers.] 
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Creek, 12 miles south of Dillon, Horse Prairie Creek, 20 iniloH Houth, 
and Rattlesnake and Blacktail Deer creeks. 

Irrigation has probably been practiced in Bi»averhoa<l VaUoy 
longer than in any other valley in Montana, ditches constructcMl in 
the early seventies being still in operation. Innumerable diversionH 
are made. Decreed water rights aggregating 86,866 iiu'hc^s of water 
are filed on from Lima on Red Rock River to a point 10 niilcH above 
Twin Bridges- The three largest canals diverted below the gaging 
station are Canyon Creek canal, appropriating 6,000 inrlu's; Union 
cAoal, appropriating 4,000, and the Beaverhea^l canal, diverUMi just 
north of Dillon, appropriating 6,000 inches. The Union Klertric 
Company, of Dillon, has a canal with a carrying capmuty of 6,000 
inches. 

The stream remains open during tlie winter montliM. Tlu? gage 
datum has not been changed. The gaging 8e<;tion ]ibh a nx'ky 
boctom and should not shift. Records obtaine<l are good. 

It is worthy of note that the number and quantity of flow of 
qxings in this valley have increased since irrigation Ixtgan. Tlie 
pTKin^l evidently serves as a reservoir, the water being almorU'd hm 
by a spr>nge and later coming to the surface as springs. 

memr^rrm^mis of Btartrhead Hitrr at BarrolU, MorU., in l'H/7 and VHff' . 
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SURFACE WATKB SUPPLY, 1907-8. 

M fiH. of B^iwtrhemi Rinr mi BtrrmiU. Momi.^for 1907 and im- 
CoQtiniied. 
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Mmlhly discharge of Beaverhead River at Barratts, Mont., for 1907 and 190fi. 



Month. 


DIaohftrge in Moond-feet. 


Run-otf 
(total in 
aora-TMt). 


Msxlmtun. 


MlnlnniTPt 
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AofiBt 13-31 


640 
430 
444 
404 
424 


389 
322 
342 
404 
296 


466 
360 
393 
440 
368 


18,000 


September 


20,800 


ortcS^!:":::::::::::::::::::::;:::::::::::::::::: 


24,2(X) 


NoTcmber 


26,200 


Dtmnber 


22,000 






1906. 
IiBoiry 


3fi0 

300 

fi24 

909 

2,920 
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322 
398 
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412 
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2n 
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806 
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630 
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629 
630 


19.000 
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S$»b^ ... . ...... 


30,0rj() 


Ste ... : ::::::. 
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730 1 629,000 





Accu- 
racy. 



BEAVERHEAD RIVER AT DILLOX, MONT. 

ThkstAtion, which was established August 28, 1907, is hicate^l at 
thf higiiwaT bridge on the Bannock Road, three-quarters of a mile 
boo Dillon, Mont. It was discontinued December 31, 1907. 

The riTCT ai this point flows in two channels. The left channel is 
liif sGnirre of supply of a canal which heads a short dixtanc^ l>elow tlie 
Ir^ii*, and its flow is controlled by the canal hea^l gates. To de- 
Ik:z^ the total flow of the stream both tlie right and left channels 
c^Et be measured. The following gage heights and diH^^liarge 
refer to the rirfit channel onlv. 
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88 BITRPACE WATER SUPPLY, 1907-6. 

/>fii7y tfatjf height^ in feet^ of Beaverhead River at Dillon, Mont., for 1907. 
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MlJ^SCUMlI RIVKR AT CASCADE, MONT. 

This sunon« wluoh was ostaMishcnl July 20, 1902, to obtain records 
f\M' um^ in oouuiH lion with irrisration, power development, and for gen- 
«^^^l sUlistioal pur|Mv>^\:5, is Im^Httxl on the hurhway bridge on the east 
Mdo \\{ tht> b^\>n of (.\isi''Hde, Miuit., liX> vaitls from the Great North- 
^n\ Kailway. 

Tht> Mw>^>xm riHHMVtxs many tributaries above the station, the most 
uwjvMf am Iviu^: l\>ariv>m Kiver. Wolf Orv^k, and Prickly Pear Creek; 
\^uh\n a h\a\xh>sl uwlos Mo\>, Sun aiui Marias rivers enter. The 
d;a;>\j^'^ aixNa al llu^ Malum is lS.;>vV >^)uare miles. 

Vl;^^nKh u^\^^Ux\u is f^xionsivt^y oeveloi^ in the Missouri River 
\ aV.oXx Ou> \xaior nv,\^\^1\ is oJM;iiint\? f::»'*.^ ihe tr.buiary streams, its 
^ .k\ W^Vv <tv«l \»:ta,%^ti \\\ !V^m. arvi ^i.S^ ;;I:y in diversion causing 

tPW U^iniH %a iKi* »ftj|»%iat\i ^:^^ : "A,^, \>:%>.: a: tris slat ion has re- 

Kv^>ii^^ i^ibUHxl X*v^ lv<* ^v*^ cvv: : V v'^j^nriT*; being perma- 
ViiM t'V^rf^ >^ ^\'. onK ^^*cr V'C" > Jt^ i~^-:^i by ice during 
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Daily gage height, in feet ^ of Missouri River at Cascade ^ Mont.y for 1907 and 19()H. 
[Frank Warner, observer.) 
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SURFACE WATER SUPPLY, 1907-^ 



Rating tablet far MiMmmri River at Cateade, MomL 

JANUARY 1, 1907, TO APRIL IS. MOS. 
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19.330 




3.80 


2.350 


, 6.20 


6.800 


6.60 


10^470 


9.00 


20.170 




3.90 


2.530 


- 6.30 


6.100 


6.70 


10.840 


9.20 


21.090 




4.00 


xim 


> 6.40 


6.410 


680 


U,2I0 


• 9.40 


21. »0 




410 


2,910 


6.50 


6.720 


6.90 


11. 5M 


. 9.00 


22.750 




4.» 


3.130 


6.60 


T.Ofl) 


7.00 


11.970 


9 80 


2LK30 




4.30 


3.390 


6.70 


7.300 


7.20 


U.730 


MlOO 


24.500 




4.40 


3.600 


6.80 


7.000 


7.40 


13.500 


. 11.00 


a*.»so 




4.50 


3.8S0 


6.90 


8.090 , 


7.M 


14.300 


12.00 


33.4S9 




4.60 


4.110 


6.00 


8.380 


7.80 


16.120 






4.70 


4. 380 


6.10 


8. TOO 


800 


15.900 






HonL— The 


4-80 


4.&S0 


6.20 


9.0S0 


8.30 


16.800 






( based on six 
a»a ioi>feei. 




^m^^m^^^^ 




APRIL 16 TO DECEMBER 31. 19Q& 






X30 


1.310 


4.90 


4.230 


' 6.50 


9.230 


1 '^»' 


20.500 




xm 


U*» 


•1 &00 


4.500 


6.60 ' 


9.380 


^^ . 


21.400 




x» 


1.500 


&10 


4.730 


6.70 


9.9S0 


9.60 


22.300 






X90 


1.610 


. 6.20 


6.QG0 


6.80 


10.330 


9.80 


23.3B0 






3L70 


1.740 


&30 


6.340 


6.90 , 


10.710 


10.00 


24.100 






3L80 


1.880 


&40 


6.630 


7.00 


11.100 


10120 


25.000 






3L90 


2.040 


■ 5.50 


6.930 


7.30 


ll.«»0 


10.40 


26.900 






4.00 


Z210 


&60 


6.230 


7.40 


12,700 


10.60 ' 


26.800 






4.10 


X3B0 


1 &70 


6.530 


7.60 , 


13.530 


10.80 


27.700 1 




4.30 


2.580 


■ &80 


6.850 


7.80 


14.3B0 


11.00 


2&600 1 




4.30 


2,780 


1 &90 


7.170 


8.00 , 


15.300 


, 12.00 


33. MO 




4.49 


3.000 


6.00 


7.50O 


8.30 


Kkoee 


13.60 






4.50 


3.230 


I 6.10 


7.S30 


8.40 


16,930 


' 14.00 


42! 100 




4.40 


3.470 


1 6.30 


8.170 


8«0 


17.810 


15l00 


46.600 




4.70 


3.73) 


6.30 


8.510 


8.80 1 


I*. 700 


16 00 


51.100 




4W 


3.970 


6.40 


8.JM0 


9.00 


19.600 


1 







Non^^Tbe ftboire table Is aot appUeable for Ice or ntiTtnn rii rtMinnrt 
Jto cb OTe I 'Mu i Mfn al j mawAe during liMb and tii^b-vmtcr meaaureMmts oC 
well Mbed above sage heiflic 4.5 fe«i. B«tov 4.5 feiK the rmting b m 
kilfht 9.0 fMC tba curva Is a taac»t. the dUfercoce bein^ ^0 per tcath. 



Ii iB baaed on 
y««n. and if fairly 
'-^-'~ Above face 
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Monthly discharge of Missouri River at Cascade, Mont,, for 1907 and 1908, 
(Drainage area, 18,300 square miles.] 





Discharge in second-feet. 


Run-off. 




Month. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Depth in 

inches on 

drainage 

area. 


Total In 
acre-feet. 


Aoou- 
racy. 


1907. 
March . . 


7.950 

10.400 

17.400 

36.000 

28.700 

11.600 

5,210 

7.3W 

5,800 


4,980 
5.440 
6.100 
14.900 
10.800 
2.910 
4.110 
2.3,50 
2,350 


6.040 
7.320 
10,700 
22.200 
18.700 
6.010 
4.320 
4.580 
3.910 
"3.500 


0.330 
.400 
.585 
1.21 
1.02 
.328 
.236 
.250 
.214 
.191 


ass 

.45 

.67 
1.35 
1.18 
.38 
.26 
.29 
.24 
.22 


:trj.(a) 
i:iF, -JOO 
< > ««) 
l,;r-Ni.<)00 
1. r^i 4100 
:i7n ilOO 

r-;.iioo 

>J.^IOO 
-x.i J 00 
L-I-.JOO 


A. 


April 


A. 


}Sf . 


A. 


jiS.;.;:::::::::::::::::::::: 


A. 


July 


A. 


August 


A. 




A. 


October 


A. 


November 


A. 


Deconber ... . 


A. 










Tbeperiod 












5.290.000 


















1908. 
April 


31.100 
19,800 
49.300 
24,600 
5,200 
5.340 
8.170 
6.530 


3,240 
5,630 
25.200 
5,480 
2,780 
3,230 
4,640 
5.050 


6.530 
9,090 
36,700 
12,800 
3.810 
4,050 
6.320 
5.8.'iO 


.357 
.497 
2.01 
.690 
.206 
.221 
.345 
.320 


.40 
.57 
2.24 
.81 
.24 
.25 
.40 
..36 


389,000 
669,000 
2,180,000 
787,000 
234,000 
241.000 
389.000 
348,000 


A. 


M^::. :.:::::::::. :::::::::: 


A. 


June 


A. 


July 


A. 


Ansust 


A. 


September 


A. 


October 


A. 


Norcmbcr 


A. 






Theperiod 










5.130,000 

















« Estimated. 



MISSOURI RIYEB NEAR WILLISTON, N. DAK. 

This station, which is located at Bakers Ferry, 10 miles down the 
river from Williston, N. Dak., and 13 i miles southeast by the main 
traveled road on the east side of the river from WiUiston ferry land- 
ing, was established April 24, 1905, for the purpose of obtaining 
general information concerning run-off. It was discontinued May 
23, 1907. 

Yellowstone River, which enters the Missouri about 20 miles 
above the station, is the nearest important tributary. The drainage 
area above this point includes the entire basin of the Missouri in 
Mcmtana and northern Wyoming. 

of Mismmri Hirer near WiUiMton, S. Dak., in 190S and J908. 



Hydrognpber. 






E.F.CkMdkr 

CkMdkrav] Rkitards. 
F. M. CkortiaU. 



raadFelkyvs. 



E.F.CkMdkr. 



* AppruTboMU, 



WIdUi. 



ArrtLof 'rare 



DK 



•esLtioo. ,b«i^L chargt. 



Fert. 


«f. ft. 


rtH, 


8ft.-H. 


isb 


4.4^» 


%:if. 


10 ¥fi 


>/7 


4 >»J 


•. ->» 


12 *M» 


T^T 


Li >i » 


U ^i 


» VD 


770 


11 T'f' 


11. 10 


»> f^n 


:'*z 


i 'i3) 


6.7% 


14 y/i 


4^ 


2 TVj 


4.41 


t,7W 


1 ^ 


• w «rj 


I1I.4B 


ui,m$ 
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SURFACE WATER SUPPLY, 1907-8. 



Daily gage height ^ in feet ^ of Missouri River near WiUiston^ N. Dak. ^ for J907. 

(G. R. Baker, observer.] 



Day. 


Mar. 


Apr. 


May. 

10.4 
10.3 
10.2 
10.0 
10.0 

10.1 
10.0 
9.9 
9.8 
9.8 


Day. 


Mar. 


Apr. 


May. 


Day. 


Mar. 


Apr. 


May. 


1.. 


14.0 
13.9 
13.5 
13.1 
12.9 

12.6 
12.3 
12.0 
11.9 
11.4 


14.7 
14.8 
15.4 
15.9 
15.9 

12.5 
13.1 
12.2 
12.0 
11.8 


11 


11.2 11.7 

11.2 12.2 
11.25 11.7 
11.25 11.5 

11.3 11.6 

11.3 11.6 
11.1 11.4 
10.9 11.2 

11.0 11.1 

11.1 11.0 


9.9 
10.0 
10.1 
10.0 
10.3 

10.8 
11.0 
11.0 
11.1 
11.2 


21 


11.3 
11.5 
12.9 
14.4 
16.0 

17.3 
16.8 
16.5 
16.4 
10.0 
15.2 


10.9 

10.8 

10.75 

10.7 

10.9 

11.0 
11. 
10.9 
10.6 
10.4 


11.3 


2 


12 


22 


11.4 


3.. 


13 


23 




4 


14 


24 




5 


15 


25 




6 


16 


26.. 




7 


17 


27 




8 


18 


28 




9 


19 


29 




10 


20 


30 








31 












Rating table for Missouri River near WiUiston^ N. Dak. y for 1905-1907. 



Gaee 
height 


Dis- 
charge, j 


Gage 
height 


Dis- 
charge. 


Gace 
height 


Dis- 
charge. 


Gage 
height 


Dis- 
charge. 


Feet. 


See.-ft. 


Feet. 


See.^t. 


Feet. 


See.-ft. 


Feet. 


See.-ft. 


4.00 


6,000 


6.60 


9.500 


7.00 


16,900 


9.80 


43,900 


4.10 


6,200 


5.60 


9,830 


7.20 


18,480 


10.00 


46,000 


4.20 


6,400 


6.70 


10, 170 


7.40 


20,080 


11.00 


66,500 


4.80 


6,600 


5.80 


10,540 


7.60 


21,760 


12.00 


67,000 


4.40 


6,800 


5.90 


10,910 


7.80 


23,520 


13.00 


77,500 


4.50 


7,000 


6.00 


11,300 


8.00 


25,400 


14.00 


88,000 


4.60 


7,220 


6.10 


11,700 


8.20 


27,400 


15.00 


99,000 


4.70 


7,440 


6.20 


12,150 


8.40 


29,400 


16.00 


110,000 


4.80 


7,660 


6.30 


12,620 


8. to 


31,420 


17.00 


121,000 


4.90 


7,880 


6.40 


13.120 


8.80 


33.460 


18.00 


132,000 


5.00 


8,100 


6.50 


13,650 


9.00 


35,600 


19.00 


143,000 


5.10 


8,340 


6.ri0 


14,200 


9.20 


37,600 


20.00 


154,000 


5.20 


8,600 


6.70 


14,800 


9.40 


39,700 


21.00 


165.000 


5.30 


8,880 


6.80 


15,450 


9.eo 


41, ax) 


22.00 


176,000 


5.40 


9,180 


6.90 


16,150 











Note.— The above table is not applicable for ice or obstructed-channel conditions. It is baaed on six 
disctiarge'measurementa made during 1905 and one flood measurement made June 20. 1908, and is not well 
defined. Above gage height 14.0 feet the rating curve is a tangent, the difference being 1,100 per tenth. 

Monthly discharge of Missouri River near Williston^ N. Dak.^ for 1905-1907. 



Month. 



May 23-31.. 

June 

July 

August 

September. 

October 

November. . 



1905. 



The period . 



May 26-31 

June 

July 

August 

September 

October 

November 1-24. 



The period . 



'vch.... 

■11 

rl-22. 



1907. 



Discharge in second-feet. 



Maximum. Minimum 



40,800 


14,800 


83,800 


38,600 


73,300 


34,500 


43.900 


7,880 


7.880 


6,000 


9.830 


6,400 


8,600 


7,220 



90,200 
155,000 
74.400 
45,000 
25,400 
10,200 
23,500 



124,000 
109.000 
60,700 



73,300 
61,800 
36,600 
13,100 
10,600 
8.340 
8,600 



Mean. 



30,200 
68,100 
64,900 
19,400 
7,100 
7,700 
8.060 



82,800 
93,600 
52,700 
25.200 
15,400 
8,840 
10,100 




Run-off 
(total in 
acre-feet). 



539,000 

4,050,000 

3.380,000 

1,190,000 

422,000 

473.000 

480.000 



10.500.000 



965,000 

5.570,000 

3,240.000 

1.550,000 

916,000 

644,000 

481.000 



Accu- 
racy. 



13,300,000 I 



1 

4.790.000 i C. 

4,020,000 C. 

2,190,000 C. 
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SUBFACE WATER SXH^PLY, 1907-8. 43 

FBICKLY PEAB CBEEK DBAINAOB BASIN. 
DESCRIPTION. 

Prickly Pear Creek rises in the mountains in the northwestern part 
of JeflFerson County, Mont., and takes a general northeasterly course 
to its junction with the Missouri near Eldorado bar in the southeast- 
em part of Lewis and Clark County. Its principal tributaries are 
McClellan, Lump Gulch, Tenmile, and Silver creeks. Its upper val- 
ley is narrow and little irrigation is practiced, but below Helena the 
entire normal flow is diverted for irrigation. 

The following gaging stations have been maintained in this basin: 

Prickly Pear Creek near Clancy, Mont., 1908. 
Prickly Pear Creek at East Helena, Mont., 1908. 
Lump Gulch Creek near Clancy, Mont., 1908. 
Tenmile Creek near Helena, Mont., 1908. 
Sevenmile Creek near Helena, Mont., 1908. 

PRICKLY PEAR CREEK NEAR CLANCY, MONT. 

This station, which was established July 15, 1908, to obtain data 
for use in connection with irrigation projects, is located about 2 miles 
below Clancy and 12 miles south of Helena, and is directly west of 
the house of the observer. 

Lump Gulch Creek enters about a mile above the station, and Mc- 
Clellan Creek comes in between the station and East Helena. Owing 
to the very narrow valley and the small amount of irrigable land 
above the station, little water i^ diverted for irrigation. 

The stream bed is of gravel and sand and shifts. Gage heights 
are affected by ice during the winter months and the records obtained 
are unsatisfactory. 

The greatest flood experienced in this valley for many years is 
probably that of June, 1908. 

Discharge measurements of Prickly Pear Creek near Clancy j Mont.^ in 1908. 



Date. 


Hydrographer. 


Width. 


Area of 
section. 


Oace 
hel3»t. 


DIs- 
charge. 


July 15 


J. E. 8t«wait 


Feet. 
30 
26 
32 


Sq.ft. 
45.2 
21.6 
42.5 


Feet. 

1.80 

.89 

1.79 


See.-ft. 
96.8 


August 10 


Raymond Richards 


a 40.1 


October 10 


I do 


79.9 



a Meter In poor condition; discharge considered small. 
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Mf;ErAr,X WATEB gTFPLY, Hffl-S. 



Ih$ily gfigti hM^, inJ^A. ^f Prirkfy Pear Crtek nmr Clanqf, Mont,, /or 1908, 
fJoia GUIfe, obaCTTcr.] 



f^nr hth A»l€ Htrffi/ftrt 


so,. 

LO 
1.0 
1.0 
1.9 
1.9 

1.9 
1.6 
1.9 
1.9 
1.7 

1.7 
1.7 
l.iS 
I. A 
2.4 


1.4 
1.4 
1.4 
1.4 
1.2 

\i\ 

1.2 1 
1.0 1 
1.0 

1.9 
1.9 
1.3 
1.2 
1.3 


Day. 


July/ Aag.j Sept, j Oct. 


Nov. 


Dec. 


I 
jl 




^ 




16 

17 

18 

19 

20 

21 

22 

23 

24 

2fi 

2fi 


.. 1.85 
.. 1.8 
.. 1.7 
.. 1.65 
.. 1.55 

.. 1.6 




'.'.'.'/.. 


... 

1.6 
1.4 
1.4 
1.9 

1.9 
1.9 
1.4 
1.4 
2.0 

2.0 
2.0 
1.7 
1.7 
1.7 
1.6 


2.0 
2.4 
1.9 
1.9 
1.7 

1.7 
1.8 
1.8 
1.8 
1.8 

1.6 
1.6 
1.6 
1.2 
1.2 


1.2 
1.2 
1.2 
1.0 
1.5 


n 






"i.H 

I.N 
1 N 
IN 
IN 
l.ft 


1.5 


f 




.. 1.4 
.. 1.6 
.. 1.5 
.. 1.4 

1 






1.5 
1.2 


a 




1.2 


III 




1.2 


n 


1 


1.0 


It 


! .• 


27 


::::::::i::::::i:::::: 


1.9 


28 


.1 


1 9 


29 


::'::::::!:::::::::::: 


1.8 


30 




1.7 




3i:::::::: 


' 1 1 


1.6 


1 




1 : 1 





l*MH*KI.Y PKAH THRRK AT EAST HELENA, MONT. 

Thi>« >«lhlloi\, \\\\M\ WHH ostahlished July 18, 1908, to obtain data 
t\s\ W'^s^ U\ iiii>?ullou tlf^wlopment, is located where the Northern 
\\^\ nio KimInnhn oi^w^i^^v* tho stn^am at East Helena, Mont. 

\lviVll»M^ Klul \i\\\\\\\ K\\\M\ cnn^ks are the only important tribu- 
\\s\\\^\ \^\\W\\\\^\ rtln^vo Iho station; Tenmile and Silver creeks come 
\\\ W\\\\\ \\\ 0\o uoiiuhI tlow of this stream is used for irrigation, 
^\\>v ^i^v^UM \uol of thi^ w^t^T UnuiT diverted! below this station. 

Vl ^Uv^ y^u.MVv^ Mvtu^\ tho v'hs^utH^l is r\H*ky, clean, and nonshift- 
WW, lU\v Ksi vv| Ov\^ xu>\^m U s\^ ^rvtrvmelv nni^ that even in low 
\\ .s^N^s sssn^mss^vuvvm^^ j^^v vii'^'A v.^t. VA:r rv?^l;!ts^ however, have been 

\w.V V •'»-.N*v»% ^-^-. A ■» "^^.N't "^v '^^ Jl }^uM S.i-na^ Mont,^in 190S. 



^\s »S^*'^'SK« 



N % O \ \ 



hd^Et 



Dig- 
it. diArse. 



I « 1(M 
I I^ •51.9 
I J» 101 
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PRICKLY PEAR CREEK DRAINAGE BASIN. 45 

Dmly gage height, in feet, of Prickly Pear Creek at East Helena, Mont., for 1908. 



Day. 


July. 


Aug. 


Sept 


Oct. 


Nov. 


Deo. 


Day. 


July. 


Aug. 


Sept 


Oct 


Nov. 


Dec. 


1 




1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.2 
1.4 
1.2 


1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 


1.1 
1.2 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
L4 
1.4 


1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.1 
1.0 
.9 
1.0 
1.0 


1.2 
1.2 
1.1 
1.0 
1.0 


16 




1.2 
1.1 
1.1 
1.1 
1.2 

1.1 
1.1 
1.1 
1.0 
.9 

1.0 
1.1 
1.1 
1.1 
1.1 
1.1 


1.1 
1.1 
1.1 
1.1 
l.l 

1.1 
1.2 
1.1 
1.1 
1.0 

1.0 
1.0 
1.0 
1.0 
1.1 


1.6 
1.6 
1.4 
1.4 
1.4 

1.4 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 
1.3 


1.0 
1.2 
1.3 
1.2 
1.2 

1.2 
1.2 
1.2 
1.1 
1.1 

1.1 
1.2 
1.2 
1.1 
1.1 




J:::::::::: 




17 






8 




18 






4 




19 


i.4 
1.4 

1.4 
1.4 
1.4 
1.5 
1.3 

1.3 
1.3 
1.2 
1.2 
1.2 
1.1 




5 




20 




6 




21 

22 

23 

24 




7 






8 






9 






10 




26 

26 

27 

28 

29 

30 




11 






12 






13 






14 






15 










31 













LUMP GULCH CREEK NEAR CLANCY, MONT. 

Lump Gulch Creek, a small mountain stream with no important ^ 
tributaries, has been quite extensively used for placer mining, and 
many diversions were made for that purpose. At present some 
irrigation is practiced, but the valley is narrow and affords but little 
irrigable land. The normal flow of the stream is appropriated. 

The gaging station, which was established July 15, 1908, to obtain 
information concerning the amount of water available for storage 
and for irrigation, is located at the ranch of Charles Zastrow, 1 mile 
from Clancy, 15 miles from Helena, and one-half mile above the 
stream's junction with Prickly Pear Creek. 

The stream bed is gravelly, unclean, and shifting, making it 
difficult to obtain satisfactory data. Gage heights are affected by 
ice. No flood records have been obtained. 



Discharge measurements of Lump Gulch Creek at Clancy, Mont., in 1908. 



Dftte. 



Hydrographer. 



July 15 J.E.Stewart 

Aogmit 10 1 Raymond Richards . 

October 10 do 



Width. 



FeH. 
10.7 
6.0 
12.5 



Area of 
section. 



Sq.ft. 
12.fi 
2.9 
9.2 



Gaee 
height. 



Feet. 

1.30 
.75 
1.22 



Dis- 
charge. 



See.-ft. 
21.0 
3.0 
17.2 
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SURFACE WATER SUPPLY, 1907-8. 



Daily gage height, in feet, of Lump GvM Creek ai Clanof, Mont., for 1908. 
[Charles Zastrow, ohsenrer.] 



Day. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Day. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


1 . . .. 


a96 

.05 
.9 
.85 
.8 

.8 

.8 

.76 

.75 

.76 

:l 

.05 
.9 
.85 


a85 
.85 
.85 
.8 
.8 

.76 

.75 

.8 

.8 

.8 

.8 

.8 

.8 

.85 

.85 


ao5 

1.05 
1.01 
1.01 
1.02 

1.02 
1.02 
1.02 
1.02 
1.25 

1.16 
1.15 
1.15 
1.15 
1.10 


1.1 

1.1 

1.1 

1.05 

1.05 

1.06 
1.05 
1.06 
1.05 
1.05 

1.06 
1.05 
1.06 
1.05 
1.05 


16 


1.3 

1.3 

1.25 

1.15 

1.15 

1.16 

1.1 

11 

1.15 

1.15 

1.15 

1.15 

1.1 

l.l 

1.05 

1.0 


a86 
.8 
.8 
.8 
.85 

.86 

.85 

.9 

.85 

.85 

.85 
.85 
85 
.85 
.85 
.85 


a85 
.96 
.95 
.95 

1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
.95 
.95 


1.10 
1.10 
1.10 
1.10 
1.10 

1.10 
1.10 
1.10 
1.10 
1.10 

1.10 
1.10 
1.10 
1.10 
1.10 
1.10 


1.05 


2 




17 


1.1 


3 




18 


1 1 


4 




19 


1.1 


5 




20 


1 1 


6 




21 


1 1 


7 




22 


1 05 







23 


1 05 


9 




24 


1.06 


10 




25 


1 06 


11 




26 


1 05 


12 




27 


1.06 


13 




28 


1 05 


U 




29 


1.05 


16 


1.36 


30 


I 06 




31 











TENMILE CREEK NEAR HELENA, MONT. 

This station, which is located opi>osite the Broadwater Hotel, 
near Helena, Mont., was established July 8, 1908, to determine the 
amount of water available for irrigation and for municipal supply. 

Part of the water supply of the city of Helena is taken from Tenmile 
Creek above the station. Two irrigation ditches also take their 
water from this creek above the gage. The entire low-water flow 
is appropriated and used before it reaches the mouth of the creek. 

The principal tributaries above the gaging station are Blue Cloud, 
Spring, and Walker creeks; Sevenmile Creek enters 2 miles below. 

The channel shifts somewhat during flood stages, but at medium 
and low water the conditions are good for obtaining accurate dis- 
chaige data. The stream freezes over during the winter months 
and DO records are kept. 

Diaekarge measurements of Tenmile Creek near Helena, Mont., in 1908. 
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lIydrQgnA|iit«r. 


widU) 


Ai«a(if 


iMrf^L 


I>lB- 


at 


i.h.BWmwrt^,. ,..,* -. 

.** . ,*,„*»,^,„p* .* - 


Fit*. 

m 
m 


30.3 




22.6 
11 6 


aSmn. . 


Imjwfkl lilfhtfii. «.,,„,. >n.,. ,.,.,,, ,„, , , 




1.25 


• .& 




- jiiu ,..-. ..., ,. 


34 


as.4 


SLS 
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Daily gage height, in/eel^ of TenmiU (>rek near Helena^ Monf,,/tir I9(IS. 
[Hutry HlUmAn, olii9er>Tr.] 



Day. 



9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 



I July. 



2.2 
2.15 
2.1 

2.1 

2.05 

2.05 

2.0 

1.9 



Aug. 


Sept. 


Oct. 


Nov. 


1.5 


1.3 


2.0 


2.5 


1.45 


1.3 


2.2 


25 , 


1.4 


1.25 


2.55 


2.5 ' 


1.35 


1.25 


2.15 


2.5 


1.35 


1.25 


2.3 


2.45 1 


1.3 


1.2 


2.25 


2.45 


1.25 


1.35 


2.3 


2.45 


1.25 


1.6 


2.4 


2.45 1 


1.25 


1.6 


2.4 


2.35 1 


1.25 


1.4 


2.45 


2.3 


1.25 


1.4 


2.6 


2.25 


1,25 


1.3 


2.75 


2.26 


1.3 


1.3 


2.8 • 


2.3 


1.65 


1.3 


2.9 


2.5 


1.55 


1.3 


3.0 


2.55 



Day. 



July. .Vug. S«»pl. I KM. I Nov, 



1.9 


1.4 


1.4 


2.86 


2.0 


1.45 


1.66 


2.7 


2.0 


1.46 


l.M 


2.6 


1.9 


1.4 


2.0 


2.6 


1.9 


1.9 


I.H5 


2.6 


1.S5 


1.4 


l.H 


2.6 


1.85 


1.4 


1.76 


2.6 


1.9 


1.36 


1.76 


2.6 


l.H 


1.36 


l.K 


2.6 


1.76 


1.36 


l.R 


2.6 


1.76 


1.3 


l.R 


2.6 


1.7 


i.a 


l.R 


2.6 


1.66 


1.3 


1.H6 


2.6 


1.6 


1.3 


1.9 


2.6 


1.6 


1.3 


1.96 


2.6 


1.6 


1.36 




2.6 



2 M 

2.4 
2.4 
2 a 
2. a 

2,3 

2 a 

2. a 
2.2 
2.26 

2. 26 

2.2 

2.16 

2.2 

2,0 



Rating table for Tenmile Creek near Helena^ Mont., for lUOH. 



hd^t 


Dis- 
charge. 


Oase 
hegit. 


Di». 
charge. 

See.'ft, 


flaae 
height. 

Feel. 


Dis- 
charge. 

aec.'ft. 


Feel. 


Din- 
chftrK*^. 

8ee.-ft. 


Feet. 


8ee.-ft. 


Feel. 


LIO 


0. 


1.60 


4.0 


2.10 


19.0 


2.60 


60 


1.20 


.6 


1.70 


6.0 


2.20 


26 


2.70 


70 


i.ao 


1.0 


1.80 


8.6 


2.30 


32 


2. HO 


H2 


L40 


1.6 


1.90 


11.6 


2.40 


40 


2.90 


96 


L50 


2.6 


2.00 


15.0 


2.60 


49 


a. 00 


109 



-The above table is not applicable for Ice or obstructed-channel condltlorui. it In biMd on nln« 
nts made during 190M) and is well defined. 

Monthly discharge of Tenmile Creek near Helena, Mont., for lUOH. 



Month. 



liiw-haripe In wtvamX-UgfA. 



Maximum, Minimum. M«iin. 




2.S 
11. 
1.0.0 



L> 



11 K , 

I 76 
/. /I) I 

r/i H I 
Jt.4 



IturwilT 

imih 



rm : 



A/v-u- 
tmy. 



SETEXMIL£ CBEEK NEAR HELENA^ MOXT. 

T%» ^Uikm* mhich is locateil at D^xtor Ilea^l's raruh, n**ar H^'Ufiia, 
Munu. wa.^ established July 16, 190*<, and dis^'/>rjtifjtj#-d Aujrij»?t 20 
The rec-onJs d^t-ennine the value of tlie hin^nn^ 
mnd muDicipal water hmpply. 

of this creek is appn>priated and use^J for irrij^ation. 
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Diicharge meoiuremenU o/SevenmiU Creek near Helena, Mont., in 1908. 



hnu. 



July in. 



IIHIMll II 



Hydrographer. 


Width. 


Area of 
section. 


heigSt. 


Dis- 
charge. 


J . K . Htvwart 


Feet. 
9.5 
CO 


1.9 


Feet. 
1.42 
.89 


Sec.-fl. 
12.0 


Uiiy mond HIcharUa 


2.8 







Ihulff ywj^ h^ight^ in feet, of Sevenmile Creek near Helena, Mont., for 1908. 



l>ay, 






July. 



uf. |l Day. 


July. 


Aug. ! 


Day. 


July. 


Aug. 


1. 10 ' 11 .., 




1.10 
1.32 
1.40 
1.40 
1.40 

1.40 
1.80 
1 80 


21 


1.40 
1.40 
1.30 
1.32 
1.32 

1.30 
1.30 
1.30 
1.35 
1.30 
1.30 


2.00 


1,10 ,' 12 




22 


2.00 


l.U) i' 13 




23 


i:a 


I.IO 1 14.... . . 




24 


1,10 IS 




25 


2.00 


1 
1. 10 ItK 


1.42 
l.€3 
l.C 
1.40 
1.40 


36 


2.00 


1,10 17 


27 




1 10 IS 


38 




1.10 l»,. , 


2.00 
2.00 


29 




1,10 ^ 


30 






Jl 











DSAHBOliK BIYBB D&AIHAOB BASIN. 

iWrUm^ Uiv\>r nsi>s i\n ih<» «^*stem dope of the Rocky Mountains 
i>^ )^^\\i>^ i^i\U iMnrk lVuiU\\ Mvmt.. aiul l^es a general southeasterly 
\\MU>i^^ U^ ilsH juuolh^u >^ilh ih^ Mfcj^niri about 40 miles southwest of 

tlu^ wMVxmh lhvi\ \xf a (^rv^JKH^l uihW iheCaivy Act to reclaim about 
C^^ vHV )^v \>vi \vf Uuvl x^^^i \uxv?t rt^Ke^:^ 5^vv^nd ye;us ap^. The water 
5^<ix^iv'\ t\sr 0\w |vrv^hvl vN^uHNs fn^ni t:^ n;iiTunU fk^w of the Dearborn 

♦"S^ Kvl\AN^^V< ^5v:^«VC ^5x^5^^ivv Kax^ Svc\ n:;iirtaioe<il in this drainage 

Iflilitiiil^M. %^^ »*.v v:-^*^-?.*;^* \ >^ « ^ -« V :. obi;un informa- 
? Ap^ t^ W K^mn ^ %^H< ** ^ .> vi,- - c .rr^^:> n. is located 
I i»*,W»\ \iwa»mi , liMwi ilM w*tK- v* - c ax xv :hfe headworks 

mm^m^ s >^> v.^ ^>V:>0«k. which 
^%^ Iw %^^ >,v v-.vi ^ V * :?<.;atf^ miles. 

^' ^^ V TSe conditions 

^ ^ %*.*-. Tr^e^iiuia stages, 

s m^ V >^ ^ . •>>* >c:>ftL^ fneexes 

im*' m%^* , ,v.> s ,^- > IS keou The 



Digitized by 



Google 



DEARBOBN BIYER DRAINAGE BASIN. 40 

DUtkarge measuremmU of Dearborn Rivtr near Ckmons, Moni.^ in t908. 



Dftte. 


Hydfograpber. 


WMfth. 


AlMQl 

Motion. 


helgPt. 


Dto- • 
charge. 


M»t4. 


Stewart 4k RichanU 


Ftit. 

68 
W 
61 


72. » 
40.6 
86 


Feet. 

aw 

.43 

— .03 

.61 


'"\t 


July 13 


Raymond Rlrhftrdd ... 


IM 


Aof(UBt29 . ... 


..... d©. 


6fi.6 


October 16 


do 


217 









NofK.— Meeimrcniente made by wading. 

Daihf gage height ^ in/eet^ of Dearborn River near Ctemone^ Mont. ^ for 1908. 
(A. P. Kenck and O. A. Kenck, observen.] 



Day. 


May. 


June. 


July. 


Auk. 


Sept. 


Oct. 


Not. 


1 








0.17 

""Vii 
""Vw 

"".io* 






0.16 


1 






0.68 


-0.20 
'-*.*22' 

- .22 
'-.'26' 
'-'*26' 


6.66 

— .04 




3 


' 




.16 


4 


a60 

.66 

.80 
.86 




.66 




S 


- .68 


.18 


6 




.56 




7 


.12 


.13 


1 




.W 




• 


.88 




.22 


.11 


It. '„',,', 








U 


1.08 


'*'i.'46' 
1.37 

'i.'ib' 
"'i.oo' 

'.» 


.48 
.46 

.43 


.10 


.12 


11. 


- .27 


.87 




U 


.88 


.12 


W. 


- .27 


.88 




U 


LU 


.42 


.14 


:\2 


M. 


- .20 

- .10 
.00 


.61 




17 


1.10 


.40 


.00 


.12 


It. 




If 


1.12 


.23 


.08 


.11 


». ;.::.::::::;:;;:::;:;:::::;:: 


-.« 


.38 




a 


LIO 


.18 


.00 


.11 


a. 


— .06 


.27 




B. 


1.01 
1.10 


.20 
.20 


.00 
-.07 

-.06 
- .« 

-■:» 


.11 


M. 

Sl 


- .86 


.21 


66 


». 

r 


1.88 


.88 


.18 


- .06 


.20 


.'66 


a_ 


1.40 


.78 


.18 


- .08 


.W 




» 


.66 


m 


1.60 


.70 


.1» 


- .06 


.15 


06 


»..-_ ;. 



















r wae uaaMe to set to the gage on aeeoont of Ugh water. 
FALLS CREEK HEAE CLEMONS, MONT. 

9, which 18 located 1) miles above Clemons, Mont.^ and 
U» ieet abore the mouth of the creek, was esUbIishe<l May 4. 1(K)8, 
to ohcain data for use in coDnection with water-power and irrigation 
de r dupment. 

Fall CVeek has a large fall abore the ^ging station and affords 
ofipQrtiuiitiea for water-power development. Xo water is diverted 
fcwa tins stream, its entire flow reaching Dearborn River. 

TW oonditioos for obtaining accurate discharge measurements are 
fair at ■uliiim and low stages. Measurements are impobsible at 
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SURFACE WATER SUPPLY, 1*17-8. 



flood stages, as they can be made onhr by wading. No records are 
kept during the winter, as the gage heights are affected by ice. The 
datum of the gage has remained unchanged. 

Ditdmrge wktmsuirmenU of FalU Cnetk nrar CUwwtu^ Mont., in 1908. 



Urdrofxtpter. 



^>*^ ^S^ hSXt ,.1^ 



Maj4 Stc«wtaadRkiari».. 

JolyU Rajnuod RK4ams . . . 

AnrnCSi .lo 

rW do 



/«*. 


Sf-A 


/VX. 


Stc-fL 


s 


22.8 


1.31 


a. 7 


23 


M.4 


1.37 


79.7 


S 


1&-4 


1.01 


30.5 


12 


J4-2 


1.43 


78.7 



XotK.— Mfmiigiu eots made bv v:»Ji3^. 

DoUff poyr Ari^A/. tnyVtfl, of Fat U f W«i iwar / (rmoiu, Mont. ^ for 1908. 
[\. r. Krac^ aad O. A. Kcock, obe«rw&.] 

Daj. May. June. Jalv. Xofi. S«pt. < K-t. Nov. I>»y. Mar. June. Jalj. Aug. Sept. Oct. Nov. 



1.31 
L32 



LI* 
1.12 

Lin 



« 


. 1.35 ... 






7 .. 


. 1.42 ... 




1.10 


9... 
10... 


- L53 ... 




LIO 


11... 
1? 


. L65 ... 




LU 


13--. 
14 


. L68 ... 


... 1.37 


1.19 


15... 


. L79 ... 


... 1.34 


Li: 



.9» 

.93 
.92 



l.I<> 



l.'C 
l.OS 



1.^ 

1-12 



1.25 

l.4l» 



L15 
1.13 

i.u 

1.12 

Llf 
i-10 

i-io 



!6... 


17 .. 


. LJ» -. 


... L30 


L15 


:* ... 

20 


. I.N5 -. 


... L2& 


LU 






-. L» 


LQ5 


25 -. 




--- 1.24 


LQ5 


24... 




. . L3D 




25. . , 






LOl 


28 -. 




. . - 1. IS 










LOO 


2N.-- 




LIS 




2SI..- 
>« .. 
31 -. 




'.'.'. i-is' 


LOO 
.98 



0.96 L43 

LOO 

LOS L32 ' 

"."k" 'l» i. 



LIO 

i.« 



1.24 



LIO 

i.oo 



.95 


L20 


107 


.97 


LIS 


1.07 


.9h 


LIS 


i.ds 


.96 


1.15 


LOS 



None— G «^ washed out by flood May 21 . l»tv 

SMITH KIVB& D&AINAOB BASDf. 
SMITH RIVER AT TRULY, MONT. 

Smith River rises in the Crazy Mountains in southern Meagher 
County, Mont,, flows northwestward, and enters the ^Missouri about 
1 5 milos southwest of Gn^at FalU- 

Oiili iiMo pipii^ sitatiiiu iijis Ih^*ii iiiiiintained in this basin. This 
^Utiuii, mhklx vtm t^ublisbed Mju\h 7, 1905, and was discontinued 
Juno 30p 1907, was located at a stwl highway bridge on the county 
rwid riiniiinj^ up Smith River vulW. near the discontinued post- 
^g^iif TrtiJy and aboiii 2ii mik^ N<«uthwest of Great FaUs. The 
^aiuiUtfjMUMcticiti «itb irrigation development in Smith 
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H 






L3lnt- 



^UkiL 












mz: 















Apriir. J-E-d 



m 



%N 



9M* 



Do^fiyrAnyte, 






Day. 



Jan. 'Flab. Mar., Apt. Umy, Joiw. 



I>«y. 



1 ' 


1.73 
1-M 

1.66 


2.... 


3 

4..,. 


5 


6 






8-. . 


L» 


S 


10 




11 




12 




O 




14 




15 


'2.10 




1.96 I 2.30 
2.50 I 2.30 



2.85 
3.10 
3.25 

3.00 
2.95 
2.65 
2.55 
2.56 

2.70 
2.95 
2.75 
2.65 
2.60 



2. 25 



I 



3.96 16 

4.00 I 17... 
4.10 



2.20 


4.10 


2.20 


4.00 


2.20 


3.95 


2.12 


4.06 


2.30 


4.00 


2.46 


4.00 


2.55 


3.85 


2.66 


3.86 


2.75 


3.85 


2.75 


3.75 


2.65 


3.95 


2.60 


3.80 



18 


2.20 


19 




30 

21 

22 


2.2U 


23 




24 




25 


2.2U 


36 




27 




2H 




20 

30 

31 


2,2U 



>Vb, 


Mm. 


a.7A 


I,w» 


2. :a 


\ .\\ 


3.AH 


iw 


a.iv^ 


J, \.\ 


a.jA 


U.Wi 


a.7A 


3.411 


a.tH» 


3.W» 


.1. ^A 


4. U» 


2.AJ 


a uA 


'i.'Jh 


ajA 


2. 15 


a.ttft 


l.UA 


l.UJ 


1.7fi 


1 NU 




1 HA 




1 HU 




t.M) 



Ah. 


)Xa\ 


hWMl^ 


'4 ttA 


J u^ 


a It 


J tMl 


J Wk^ 


a lit 


a u\ 


a (A 


a u^ 


J 40 


a >Mt 


a Jii 


4.4<l 


a. .».^ 


a u\ 


'J M\ 


4 Mt 


a J.S 


J M\ 


4 (A 


a <M 


U XS 


4 OA 


A u-* 


J io 


4 AM 


U (Nl 


y ,iA 


4.40 


H llM 


u ;4<» 


4.10 


o.uo 


'J.'JA 


a. HO 


A ?A 


2 JA 


a AA 


A .if) 


U JO 


a 00 


A. lA 


2 Mi 


a 00 
a. 76 


4 Ml 



NoTL-Rhrcr frasen JttD. 1-Feb. 14, 1907. 

Rating UMbU /or Smith River at Truly, Mont.JmlWh't W07. 
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« 


L90 
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2 'JJ 
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kiU 
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Momtkfy SaAar^ of Swtiik Rim otf Trul^, Jkmi^Jiar IttS-iW?. 



Itatalia \ 



Aoni- 



June.. 



July. 

AocnBt 

Sc|»Cembcr. 

October 

NoTcmbv. . 



173 
1« 
23t 

30B 
173 
41 
US 



13S 



IM 
74 » 
3L7 
S7.3 
8X3 



C490 
t.l«0 



I 
A. 
B. 
A. 

M,mn B. 

t,470 A. 
4,»0 B. 
1,9m C. 
4,140 I B. 
4,M» • B. 
*,3» C. 



Thrprriod ' : 72,700 



Uanb2t-3l. 
Ap 



ltO«. 



as".: 



JmK. 

July 

October 

NoTcmbcr 1-16. 



Tbe period. 



•ID 
559 

863 
1.290 
702 ' 
117 



212 



434 

3a 

JO. I 3tt 

712 f74 

Tfi 322 

86 ; 107 

lU I IM 



i.,flBO B. 
1»,700 , B. 
24,100 B. 
5B«000 ! C. 

ift.no i B. 
^sm f B. 

3,CW B. 



130,000 



Febntary 16-2S. 
March 



1S07. 



is?-: 

June.. 



l.MOi 


156 


502 


14.900 


B. 


1.310 


140 


348 


21.400 


B. 


M6! 


224 


489 


29,100 


B. 


1,62D 1 


2S8 


796 


48,900 


C. 


4.010 i 


792 


i.« 


86,900. 


D. 



SUV BIVSB DBAINAQB BASIH. 



DESCRIPTloy. 



Sun River rises on the eastern slope of the Rocky Mountains in 
northwestern Montana, flows southward for about 60 miles, then, 
turning abruptly, flows eastward through a canyon, emerging on a 
level plain, through which it runs for 75 miles to its junction with 
tbe Missouri at Great Falls. The area of the drainage basin is about 
2,240 square miles. 

South Fork and WiDow Creek, its only important tributaries, rise 
in the mountains and are perennial streams. The others are small 
intermittent streams whose drainage areas he entirely within the 
plains region. 

The valley of Sun River proper is from 1 to 3 miles wide and the 
river flows from 5 to 25 feet below its general surface. Steeply 
sloping bluffs, about 300 feet high, border this valley, and between 
these bluffs and the adjoining river valley are comparatively smooth 
bench lands. The highest peak in the mountains stands about 8,900 
feet above sea level ; the altitude of the river at the canyon where it 
leaves the moimtains is 4,450 feet; a^ its mouth it is 3,300 feet above 
sea level. 
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BUN RIVEB DRAINAGE BASIN. 53 

Hie mount&inous part of the basin is included in the Lewis and 
Clark National Forest, and is heavily timbered. The plains section 
19 treeless except for a few willows and cotton woods along the streams. 

The mean annual rainfall varies from 12 inches in the plains region 
to about 45 inches in the mountainous sections. The heaviest rain- 
fall occurs during the month of June, but the regular June floods are 
caused by the melting snow in the mountains. During the greater 
part of the winter season all the streams are frozen over. 

Much of the land in the valley has been irrigated, and the ordinary 
summer flow of the stream is practically all utilized. The United 
States Reclamation Service has started construction on an irrigation 
project that will store the flood water of Sun River and its tributaries 
and carry it to the higher bench lands at the north of the valley, where 
260,000 acres of irrigable land can be reclaimed. (See PL IV.) A 
number of reservoir sites have been selected, the largest being the 
Warm Springs reservoir with a capacity of 156,800 acre-feet. The 
other reservoirs are the Willow Creek, with a capacity of 84,320 acre- 
feet; the Pishkun, with a capacity of 45,747 acre-feet, and the Benton 
Lake, with a capacity of 140,200 acre-feet. 

Natural j>ower opj>ortimities are good, as Sun River has a mini- 
mum iBow at the point where it leaves the mountains of 150 second- 
feet and a fall of about 40 feet to the mile. 

The following gaging stations have been maintained in this river 
basin: 

North Fork of Sun River near Augusta, Mont., 1889-90, 1903-1908. 

Sun River at Sun River, Mont., 1905-1908. 

Sun River near Great Falls, Mont., 1897. 

South Fork of Sun River at Augusta, Mont., 1904-1908. 

Willow C>eek near Augusta, Mont., 1905-1908. 

Ford Creek near Augusta, Mont., 1906-1908. 

Smith Creek near Augusta, Mont., 1906-1908. 

NORTH FORK OF SUN RIVER NEAR AUGUSTA, MONT. 

This station, which is situated below the head of the Kilraven 
ditch, near Christian's ranch, 12 miles northwest of Augusta and 21 
miles southwest of Choteau, Mont., was established October 31, 1903, 
to determine the amount of water available for storage and irrigation. 

The only important tributaries are Willow Creek and the South 
Fork of Sun River, both of which enter several miles below the gaging 
station. Very little water is diverted above the station, but below 
nearly all of the valley land is irrigated from this stream. 

The gage datum has not been changed since the station was estab- 
lished. Conditions for obtaining accurate discharge data are excel- 
lent except during the winter months, when the discharge is affected 
by ice. 
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SUBFACE WATER SUPPLY, 1907-^. 



Discharge measurements 0/ North Fork 0/ Sun River near Augusta, Mont,, in 1907 

and 1908, 



Date 


Hydrogri4>her. 


Width. 


Ana of 
section. 


he^t. 


Dis- 
charge. 


1907. 

April 19 

Mfiy2«. 


FoUansbee and Stewart 


Fed. 
130 
138 
144 
132 
116 
107 

140 
140 
135 
135 


550 
763 
504 
330 
160 

509 
586 
312 
402 


Feet. 
1.76 
3.06 
4.40 
2.36 
1.19 
(•) 

3.11 

2.47 

.77 

1.34 


^-fi 


J. E. Stewart 


2.150 


June 13 


do 


.4,300 


August 2 


do 


1.340 


September 19... 


FollAniihee and Stewart 


406 


September 20. . 


do 


880 


1906. 
May 28 


Raymond Rtohards 


2,160 


July 11 


do 


1.690 


August 30 


do 


390 


October 15 


. . do 


721 









« Made at mouth of canyon, 10 miles above regular station. Regular gage read 1.19. 

Daily gage height, in feet, of North Fork of Sun River near AuguMa, Mont,, for 1907 

and 1908, 
[Q, B. Christian, observer.] 



Day. 


Jan. 


Feb. 


Mar. 


Apr.. 


May. 


June. 


July. 


Au,. 


Sept. 


Oct. 


Nov. 


Dec 


]907.a 
1 




0.0 


1.2 
1.0 


0.6 
.6 
.6 
.7 

1.0 

1.0 
1.0 
1.0 
1.1 
1.5 

1.6 
1.5 
1.6 
1.8 
2.0 

2.4 
1.9 
1.9 
1.8 
1.6 

1.6 
1.8 
1.8 
1.7 
1.6 

1.6 
1.6 
1,5 
1.5 
1.5 

.6 
.6 
.6 
.6 
.6 

.6 
.6 
.6 
.7 
,7 


1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.5 
1.7 
2.0 
2.4 

3.2 
3.1 
3.1 
3.1 
3.4 

3.7 
4.4 

4.4 

4.5 
5.0 

4.5 
4.4 
3.8 
3.5 
3.3 

3.0 
3.4 
3.6 
3.8 
3.8 
4.0 

2.4 

2.7 
2.8 
2.8 
2.8 

3.1 
3.6 
3.9 
8.4 
3.5 


4.9 
5.6 
6.1 
4.6 
4.6 

5.0 
6.0 
5.2 
4.6 
4.4 

4.0 
4.2 
4.3 
4.0 
3.9 

3.8 
3.6 
3.6 
3.9 
4.3 

4.3 
4.6 
5.3 
6.0 
4.4 

4.5 
6.0 
5.4 
5.4 
5.0 

5.2 
6.5 
4.8 
6.5 
6.5 

(0 

(O 

(«) 
6.6 
6.2 


4.5 
4.4 
4.6 
4.7 
4.5 

4.1 
3.9 
3.7 
3.9 
3.9 

3.8 
3.8 
3.6 
3.4 
3.2 

3.1 
3.1 
3.0 
3.0 
3.0 

3.2 
3.3 
3.2 
3.0 
2.9 

2.8 
2.7 
2.6 
2.7 
2.7 
2.5 

3.2 
3.2 
3.2 
3.1 
3.0 

2.8 
2.8 
2.8 
2.7 
2.7 


2.4 
2.4 
2.3 
2.3 
2.3 

2.2 
2.1 
2.0 
2.0 
2.0 

1.9 
1.9 
1.8 
1.7 
1.7 

1.7 
1.6 
1.6 
1.6 
1.6 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.6 
1.5 
1.5 
1.6 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
.9 
.9 
.9 
.9 


1.4 
1.4 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.2 

1.2 
1.3 
1.3 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.1 
1.1 
1.1 
1.1 
l.l 

.7 
.7 
.7 
.7 
.7 

.7 
.7 

-.1 

.7 


"i.'i' 
1.1 
1.1 
1.1 

1.1 
1.1 
1.0 
1,0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
.9 
.9 
.9 
.9 

.8 
.8 
.8 
.8 
.8 

.7 

.7 
.7 
.7 
.7 


0.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 

.9 

.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.7 
.7 
.7 

.7 
.7 
.7 
.7 
.7 

.7 

.7 
.7 
.7 
.7 


0.7 


2 




.7 


3 






.8 


4 






.8 


5 


1.7 




.7 


6 


.7 


7 






.8 


8 




2.5 


.7 


9 




.8 


10 


1.7 




.8 


11 


.8 


12 






.8 


13 






.7 


14 






.7 


15 




2.3 


.7 


16 




.6 


17 


1.6 


2.0 
2.0 
1.9 
1.8 

1.8 
1.8 
1.7 
1.6 
1.6 

1.6 

1.4 
1.3 


.6 


18 


.7 


19 




.7 


20 




8 


21 




.8 


22 






23 




.8 


24 




g 


25 


.9 


.8 
$ 


26 


27 




.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 


28 




29 




30 






31 




* 


1908.b 
1 






2 






3 


.6 




4 


6 






6 






7 




.6 


8 




9 


• 6 




10 


.8 








.8 



^^River frozen enUrely across January 1 to February 16, 1907. Recorded gage readings are to water 

jKw frosen January I to about March 10, and December 21-31, 1908. 

^^■r over top of gage June 6, 7, 8. 1908. From high-water marks the extreme high stage was found 
- DIsohflige estimated as 15,000 second-feet. * ^^ i«»uuu 
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Doxtygage height, in feet^ of North Fork of Sun River near Auguata, Mont., for 1907 

and 790^— Continued. 



Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1908.<t 

11 : 






a? 

.8 
.9 
.9 
.9 

•9 
-9 
•9 

•8 
•8 

.8 

•7 


0.8 
1.0 
1.2 
1.5 
1.3 

1.2 
1.7 
2.0 
2.3 
2.6 

2.9 
2.9 
2.9 
3.0 
2.9 

2.8 
2.fi 
2.6 
2.2 
2.0 


3.5 
3.4 
3.2 
3.2 
3.3 

3.6 
3.4 
3.1 
3.1 
3.0 

2.9 
2.9 
2.8 
2.9 
3.2 

3.2 
3.1 
3.1 
3.1 
3.2 
3.8 


6.0 
5.6 
5.2 
4.8 
4.6 

4.5 
4.4 
4.1 
3.9 
3.6 

3.4 
3.2 
3.2 
3.2 
3.6 

4.0 
3.7 
3.2 
3.0 
3.0 




2.7 
2.6 
2.6 
2.5 
2.6 

2.4 
2.3 
2.2 
1.9 
1.8 

1.8 
1.7 
1.6 
1.5 
1.5 

1.4 
1.3 
1.2 
1.2 
1.1 
1.0 


0.8 

.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.7 

.7 
.7 
.7 
.7 
.7 

.7 
.7 
.7 
.7 

.7 

.7 


0.7 
.7 
.7 
.7 
.7 

.8 
.9 
.9 
.9 
.9 

.9 

.8 
.8 
.8 
.8 

.8 
.8 
.8 
. .8 
.8 


0.7 


0.7 

!8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 


0.8 


12 






.8 


IS 






.8 


14 




ae 


.8 


15 




.8 


16 






.8 


1/ 


ae 




.8 


18 


.8 


19 






.8 


20 






.8 


21 




.6 




22 






23 








24 


.6 







25 




26 






.9 


27 








28 




.6 




2J 






90 








SI 


.9 




l.l 







« River froten January 1 to about March 10, and December 21-31, 1908. 
Rating tables for North Fork of Sun Rii>er near Augiuta, Mont. 

JANUARY 1, 1907, TO JUNE 7, 1908. 



Gage 
hei^t. 


Dis- 
charge. 


Gage 
heSit. 


Dis- 
charge. 

8tt.it. 


heSht. 


charge. 
Sec.'ft. 


Gage 
height. 

Feet. 


Dis- 
charge. 


Feet. 


See.-ft. 


Fett. 


Feet. 


See.-ft. 


0.50 


150 


1.80 


795 


3.10 


2,220 


4.80 


4,980 


.60 


180 


1.90 


875 


1 3.20 


2,360 


5.00 


5,360 


.70 


210 


2.00 


900 


1 3.30 


2.500 


5.20 


5.740 


.80 


245 


2.10 


1,050 


3.40 


2.650 


5.40 


6,130 


.90 


285 


2.20 


1,145 


3.50 


2.800 


5.60 


6,530 


1.00 


325 


2.30 


1.255 


3.60 


2.950 


5.80 


6.930 


1.10 


370 


2.40 


1,360 


3.70 


3.100 


6.00 


7.330 


1.20 


420 


2.50 


1,470 


3.80 


3.260 


6.20 


7.750 


1.30 


470 


2.60 


1.580 


3.90 


3,420 


6.40 


8,170 


1.40 


525 


2.70 


1,700 


4.00 


3.580 


6.60 


8.590 


1.50 


585 


2.80 


1,820 


4.20 


3.920 , 






1.60 


650 


2.90 


1.950 


4.40 


4,260 1 






1.70 


720 


3.00 


2,080 


4.60 


4.620 







Note.— The above table is not applicable for lee or obstructed-channel conditions. It Is based on six 
diKtaarn nicasureniento made during 1907^ and the form of previous curves and is well defined beiow 
gBgehdght5feet. 

JUNE 8, TO DECEMBER, 1908. 



0.50 


289 


1.80 


1,040 


3.10 


.60 


325 


1 1.90 


1,120 


. 3.20 


.70 


365 


2.00 


1.210 


1 3.30 


.80 


409 


2.10 


1,300 


1 3.40 


.90 


457 


2.20 


1,400 


3.50 


LOO 


509 


2.30 


1.510 


3.60 


1.10 


565 


2.40 


1.620 


, 3.70 


1.20 


624 


2.50 


1,740 


' 3.80 


L30 


686 


2.60 


1,870 


3.90 


L40 


751 


2.70 


2,000 


4.00 


L50 


820 


2.80 


2.140 


4.20 


LflO 


800 


2.90 


2,280 


4.40 


1.70 


960 


3.00 

i 


2,430 


4.60 



2,570 
2,720 
2.870 
3.030 
3,190 
3,350 
3.510 
3.680 
3.850 
4.020 
4.360 
4,720 
5.080 



4.80 


5,440 


5.00 


5.820 


5.20 


6.200 


5.40 


6.580 


5.60 


6.960 


5 80 


7.360 


6.00 


7.760 


6.20 


8.160 


6.40 


8.560 


6.60 


8.960 



^Hon.— The above table is not applicable for Ice or obstructed-cliannel conditions. It is baaed on three 
"^MimncntB made after the high water of 1908 and the general form of previous curves and is 
I belov gage height 3U) feet. 
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SURFACE WATER SUPPLY, 1907-^. 



Monfhfy ditekar^e qf North Fork of Sun River near AuguMta, Mont., for 1907 and 190S, 





Dtocharge in seoond-feet. 


Run-off 




Month. 




(toUl in 












Maximum. 


Minimum. 


Meui. 


acre-fwt). 


racy. 


1907, 












JAniuury 1 1 . n . . » ^ 






• 230 


14,100 
23,400 
12,200 
35,500 


D. 


WhnMU'v. 






421 


C. 


Mim^h,/ 


420 

i.jeo 


IftO 
180 


199 
506 


B. 


A|uU,, 


A. 


mVv, 


ft. 300 


IBS 


2,440 


150,000 


A. 


JUH«\,.. 


ft. 530 


2,960 


4.630 


276.000 


A. 


Jul> 


4.800 


1.470 


2.780 


171.000 


A. 


AiM(\^l. 


I.3B0 


585 


818 


50.300 


A. 


5Vi»lrwU*r*. , , ,. 


S3S 370 434 ; 25.800 
370 285 330 , 20.300 
265 210 , 263 15.600 


A. 


\V^v»h*^ 


B. 


N^^xt'wUrr. 


C. 


lV^>^^^^^H'.,. 


245 180 228 ! 14.000 


D. 


TW^'Mir 


«.S» l.UO ; 808.000 








!««. 


1 




II»TV>I^U4I.. . 


S» 210 2Bt I 9,910 


D. 


V|M^t, 


2.#» 180 856 1 50.900 


A. 


>l-^x 


X.<a» 1.380 2.320 1 143,000 


A. 


^*^ 


• U.«» 2.<l> ft. 710 . 340.000 


B. 


kt> 


2.r3» sot l.ft40 ' 94.700 | A. 


V^^vv>4 


sot 3ift 418 25.700 , A. 


^sks,-«W« 

\VV>vJvi 


«: 315 3K , 23.500 B. 


«» 315 372 22.900 ! B. 


S^\v-«*N>» 


«» 3«S 377 22.400 C. 


V\svM.,Wr* I J* . . . 


«» «» «» 16.200 


D. 


I><>y«4^^ ... 






7»,000 











5^1 \ lUVUK AT :«il*X KITUU MOXT. 

*\>,t5ft s^A^k^Uv ^hvh iii kH"^5tN! ml :he hirhwrnr bridge over Sun 
K^xv^v Ms^^^i.s %** <KijfcKtshiNi JuS 5U Iv^Vv to obtain data for use 
o/, n\\v.*.>^v:v.^ %\,h irr^*>«'3^ r:n.\^fv55!^ TS^ iricwdsi at this station 
vN^ >s^ vV^>ii ;V tv^Av r^'^vrT fr^/cit tS^ vtrj^bajsp aiea above it, as 
\s^,xv-\ iV v^'.vitv x^lVx *K*vv ic rT^>:^ fT\>m this stream. 
*^^ <'\v4 \^^ >vt, s^' /v .•li^v, ^*-\ !t'^r/?:.vr "*».'w i> :::il»d for irrigation. 

V"v .CNJ^' >• * '* >'*^ >^'*. Vet > ^^i.'nac^^. "v-Top : !if ssciiion was estab- 
'fvVx '.^v .* ?>*. kjfc. X!*? ^ x^\>v>,>r>i %'* z^-yr^ i ^---r^ :ii^ winter by ice. 
V>v ^-sv" »H. >^v v»t *, V >»** t?f >*«<^ 'N^*n: xY«rir r^vc stBce the high 
%% ,v ,4 -I * N. ^,w i. %-%** v** :n^K>Jir^.TiifciJs «f:Mt he made by 



* .•^.»« » •••* •%, *. 



<^ % C 
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DaUff gage height, in feet , of Sun River at Sun River, Mont., /or 1907 and 1908, 
[R. A. Lange, obsenrar.] 



Day.* 


Jan. 


I«>. 


Mar. 


Apr. 


May. 


JHne. 


July. 


Aug. 


8epi. 


Oct. 


Nov. 


Deo. 


1907. 
1 


&30 
6.20 
&20 
&20 
6.20 

450 
4.50 
4.10 
4.10 
4.00 

3.50 
3.50 
3.50 
3.50 
3.80 

3.20 
3.50 
3.60 
3.60 
3.60 

3.65 
3.50 
3.60 
3.60 
X60 

3.60 
3.60 
X60 
3.70 
X50 
3.55 

2.75 
2.80 
2. 78 
Z50 
2.80 

Z78 
2.75 
2.75 
2.75 
2.75 

2.75 
3u00 
3.60 
2.9 

If 

i8 
Z8 
2.9 

19 
XO 
XO 
X96 
XO 

X9 

xs 
x« 

X7 
4.8 

XO 


X60 
X66 
X66 
X66 
X66 

X66 
X75 
7.96 
7.96 
7.00 

6.60 
X96 
4. GO 
4.50 
4.60 

4.50 
4.50 
XflO 
X50 
XOO 

XOO 
XOO 
XOO 
X66 
XOO 

160 
XOO 
X66 

XO 
4.2 

4.2 
4.2 

4.2 

4.2 
4.2 
4.2 
4.5 
4.6 

4.6 

4.6 
4.4 
4.35 
4.3 

i 6 

4.0 

X96 

X9 

X9 
X9 

X5 
XO 
XO 

X9 
X6 
X4 
X6 


X70 
X75 
X76 
X76 
X75 

XOO 
XOO 
X66 
X66 
X66 

X60 
X70 
X70 
X70 
X66 

X70 
X68 
X68 
X6B 
X70 

X70 
X05 
X95 
X95 
X96 

X96 
X96 
X05 
X90 
X85 
X85 

XO 

XO 

XO 

1.95 

1.96 

XO 
XO 
XO 
XO 
XO 

XO 
XO 
XO 
XO 
XO 

XO 
XO 
XI 
XI 
XI 

XO 
XO 
XO 
XO 
XO 

XO 

xe 

XO 
XO 
XO 
XO 


XOO 
X60 
XOO 
X80 
X75 

X70 
X65 
XOO 
XOO 
X70 

X66 
X70 
X80 
400 
4.00 

4.00 
4.00 
4.00 
XOO 
X40 

X40 
XOO 
XOO 
XOO 
X70 

XOO 
XOO 
XOO 
X40 
X40 

XO 
XO 
XO 
XO 
XO 

XO 
XO 
XO 
XO 
XO 

XO 
X5 
X8 
X2 
XI 

X8 
X6 
X6 
4.0 
4.5 

5.0 
5.0 
&9 
&4 

i« 

4.8 
4.6 
4.0 
XI 
XI 


X40 
X40 
X60 
XOO 
XOO 

XOO 
XOO 
4.90 
4.96 
XOO 

XOO 
6.00 
XOO 
6.60 
X96 

X60 
X66 
7.00 
7.40 
XOO 

7.60 
7.00 
XOO 
XIO 
XOO 

X80 
X50 
X60 
X50 
X40 
XOO 

X8 
4.0 
4.5 
XO 

4.8 

X2 
X9 
6.4 
XO 
6 

XO 

X9 

X6 

X95 

X95 

XO 

6.0 

X4 

X45 

X35 

X35 

X25 

X2 

X2 

X2 

XO 
X2 
X9 
6.0 
5.ft5 
7.0 


7.00 
X40 
X20 
7.60 
7.70 

7.90 
7.90 
X40 
XOO 
7.00 

XOO 
7.00 
7.00 
XOO 
XOO 

X40 
XOO 
XOO 
XOO 
X60 

XOO 
7.00 
7.40 
XOO 
X40 

XOO 
XOO 
XOO 
XOO 
X60 

X6 
X8 
X75 
X8 
1X0 

1X5 
rlXO 
1X0 
11 6 
X6 

X3 

X5 
XO 
8.0 
XO 

XO 
8 
7.5 
7.1 
7.0 

7.0 
X9 
X6 
X5 
X4 

7.0 
X8 
X5 

a3 
ao 




X20 
7.90 
7.60 
7.60 
7.40 

7.60 
XOO 
XOO 
XOO 
7.00 

XOO 
XOO 
XOO 
X20 
XOO 

XOO 
X70 
X70 
XOO 
X40 

XOO 
XOO 
XOO 
X60 
X40 

X40 
X40 
X80 
4.80 
4.60 
4.70 

XO 
XO 
XO 
XO 
XO 

XO 

X95 

X95 

X5 

X4 

X3 

X3 
XO 
X2 
X15 

XI 
XO 
XO 
4 05 
4.7 

4.5 
4. .15 
4.35 
4.35 
4.2 

4.0 
4.0 
4.0 
4.0 
3 « 
3 « 


XOO 
X30 
X30 
X36 
XOO 

XOO 
XOO 
XIO 
4.00 
XOO 

XOO 
XOO 
XOO 
X86 
X7D 

X60 
X60 
X60 
X40 
X40 

X40 
XOO 
XOO 
XOO 
XOO 

XOO 
XOO 
X30 
XOO 
XOO 
XOO 

X96 

X8 

X8 

X65 

X6 

X3 
X6 
X4 
X2 
XO 

XO 

X95 

X9 

XO 

XO 

XO 
X5 
XO 

X85 

X85 

2.85 

X8 

X75 

X7 

XO 

X7 

XH5 

X15 

X15 

X15 

X15 


X30 
XOO 
XOO 
XOO 
XOO 

XOO 
XOO 
XOO 
XOO 
XOO 

X96 
X96 
X06 
X96 
X96 

X96 
X06 
X96 
X96 
X90 

X80 
X80 
X80 
X80 
X80 

X80 
X80 
X80 
X80 
X78 

X16 

XI 
XO 
XO 
XO 

XO 
XO 
XO 
XO 
XO 

X95 
2.95 
X95 
X95 
X95 

X2 
X2 
X5 
X5 
X45 

X45 
X45 
X45 
X45 
X5 

X5 

X5 

X55 

X6 

X6 


X75 
X76 
X76 
X75 
X70 

X65 
X66 
X60 
XOO 
XOO 

XOO 
XOO 
XOO 
XOO 
X60 

X60 
X50 
XflO 
XflO 
XflO 

X46 
X45 
X45 
X45 
X40 

X40 
X40 
X40 
X40 
X40 
X30 

X6 
X« 

X65 
X55 
X6 

X6 
X5 
X5 
X4 
X4 

X4 

X15 
X15 
X15 
X15 

X65 

X6 

X5 

X5 

X5 

X65 
X65 
Xfi5 

xas 

X6 

X6 
X« 
X5 

l\ 

3.4 


X30 
X36 
X60 
XflO 
XflO 

XflO 
XflO 
XflO 
X65 
X65 

X66 
X66 
X66 
X60 
XSD 

X60 
X66 
X66 
X50 
XflO 

XflO 
XflO 
XflO 
XflO 
Xfi2 

Xfi2 
X65 
X65 
X65 
X65 

X6 

X45 

X4 

X4 

X3 

X3 
X3 
X3 
X2 
X2 

X2 

X15 

XI 

XI 

X6 

X5 
X5 
X5 
X5 
X5 

X5 
X4 
X3 
X3 
X25 

XO 
XO 
XO 


X66 


2 


X66 


3 


X66 


4 


X66 


5 


2.66 


ft 


X66 




X66 


8 


2.80 


9 


X80 


10 


XOO 


11 


XOO 


12 


X86 


13 


X86 


14 


3.80 


15 


X80 


1ft. 


X80 


17 


3.80 


18 


X80 


19 


3.70 


20 


X70 


21 


X76 


22 


2.80 


23 


X80 


24 


2.80 


25 


X80 


36 


X80 


27 


2.80 


28 


XOO 


29 


2.80 


30 


X76 


31 


X76 


19n.» 
1 


XO 


2 


XO 


3 


XO 


4 


XO 


5 


XO 


« 


X2 


7 


XI 


8.... 


XI 


9 

W 

11 

12 

W 

14 

15 

1?: ;:;::::::;::: 


XI 
X2 

X3 
X3 
XO 
XO 
XO 

XO 
XO 


M 

11 

2J 


XO 
XO 
XO 


n 

21 


XO 
2 85 


a 

24 


X85 
X8 


25.. 


2.8 


».. 


X8 


27 


X75 


a 


2.75 


B * :.:: 

» 

11 : ::::::: 


X7 
X7 
X7 



lor ahoat January 10. Febmary 12. awi part of December, 1907. 
Hce c oo dHt oo i daring Febmarv. IWK. 

S>«e beigiil oc June 7, 190^, was 1X4 teet. 
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SURFACE WATER SUPPLY, 1907-«. 
Rating tdbUa/or Sun River at Sun River, Mont, 

JANUARY 1 TO JUNE 8, 1907. 



hd^t 


Dis- 
charge. 


heif^t. 


Dis- 
charge. 


Oace 
hel^it. 


Dis- 
charge. 


heU^t 


Dls- 
charge. 


Feet, 


See.-ft. 


Feet. 


Sec.-fi. 


Feet, 


aee.-fi. 


Feit. 


aee.it. 


2.d0 


410 


3.80 


965 


5.00 


1,960 


6.40 


3,560 


2.70 


440 


3.90 


1.060 


5.10 


2,060 


6.60 


3,820 


2.80 


475 


4.00 


1,120 


5.20 


2,160 


6.80 


4,090 


2.90 


610 


4.10 


1.190 


5.30 


2.260 


7.00 


4,370 


3.00 


&50 


4.20 


1.260 


5.40 


2,370 


7.20 


4,660 


3.10 


596 


4.30 


1.340 


5.50 


2.480 


7.40 


4.960 


3.20 


640 


4.40 


1,420 


5.60 


2,590 


7.60 


5.270 


3.30 


600 


4.50 


1.500 


5.70 


2,700 


7.80 


5.590 


3.40 


745 


4.60 


1.590 


5.80 


2,820 


8.00 


5,920 


3.50 


800 


4.70 


1,680 


5.90 


2, MO 


8.20 


6,260 


3.60 


860 


4.80 


1.770 


6.00 


3.060 


8.40 


6,600 


3.70 


920 


4.90 


1.860 


6.20 


3,300 







NoTB.— The above table Is not applicable for ice or obstnicted-channel oooditioDS. It is baaed oo two 
<llacharge measurements made during the above period and the form of the curve aft«r high water. It 



Is not well defined. 



JUNE 9 TO SEPTEMBER 20, 1907. 



2.30 


186 


3.70 


729 


5.10 


1,890 


7.00 


4,270 


2.40 


. 210 


3.80 


788 


5.20 


2,000 


7.20 


4.570 


2.50 


235 


3.90 


850 


5.30 


2,110 


7.40 


4.880 


2.60 


262 


4.00 


915 


5.40 


2.220 


7.60 


5.200 


2.70 


292 


4.10 


985 


5.50 


2.330 


7.80 


5,520^ 


2.80 


323 


4.20 


1,060 


5.60 


2.440 


8.00 


6.860 


2.90 


358 


4.30 


1,140 


5.70 


2,560 


8.20 


6.200 


3.00 


396 


4.40 


1,220 


5.80 


2,080 


8.40 


6.660 


3.10 


435 


4.50 


1,310 


6.90 


2.800 


8.60 


0.910 


3.20 


478 


4.60 


1,400 


6.00 


2,920 


8.80 


7.280 


3.30 


523 


4.70 


1.490 


6.20 


3,170 


9.00 


7.660 


3.40 


670 


4.80 


1.590 


6.40 


3.430 1 


9.20 


8,050 


3.50 


620 


4.90 


1,690 


6.60 


3.700 






3.60 


673 


5 00 


1,790 


6.80 


3.980 







NoTB. — The above table is not applicable for ice or obstructed-channel conditions. It is based on 
seven discharge measurements made during the above period and Is wrell defined below gage height 7.0 
feet. Above gage height 9.2 feet the curve is a tangent, the difference being 200 per tenth. 

SEPTEMBER 21 TO DECEMBER 31, 1907. 

[The Indirect method applied, the previous curve being used as standard.] 

JANUARY 1 TO AUGUST 8, 1908. 



Gage 
height. 


Dis- 
charge. 


Gage 
height. 


DIs- 
charge. 


Gaee 
height. 


Dis- 
cbarge. 


hdgEt. 


DIs- 
charge. 


Feet. 


See.-ft 


Feet. 


See.-ft. 


Feet. 


See.-ft. 


FeH. 


See.-ft. 


1.90 


78 


3.30 


523 


4.70 


1.490 


7.20 


4,710 


2.00 


100 


3.40 


670 


4.80 


1,600 


7.40 


5.040 


2.10 


124 


3.50 


620 


4.90 


1,690 


7.60 


6.380 


2.20 


149 


3.60 


673 


6.00 


1,790 


7.80 


6,740 


2.30 


176 


3.70 


729 


6.20 


2,000 


8.00 


6,110 


2.40 


202 


3.80 


788 


6.40 


2,220 


8.20 


6.490 


2.60 


231 


3.90 


850 


6.60 


2,440 


8.40 


6.870 


2.60 


261 


4.00 


916 


6.80 


2,680 


8.60 


7.270 


2.70 


292 


4.10 


985 


6 00 


2.930 


8.80 


7.670 


2.80 


323 


4.20 


1,060 


6.20 


3,200 


9 00 


8.070 


2.90 


358 


4. .10 


1,140 


6.40 


3.480 


10 00 


10.220 


3.00 


395 


4.40 


1,220 


6.60 


3.780 


11.00 


12,500 


3.10 


435 


4 50 


1,310 


6.80 


4,080 


12.00 


14.900 


3.20 


478 


4.60 


1,400 


7.00 


4.390 


13. 00 


17.400 



NoTK.~The above table Is not applicable for loe or obstructed-channel conditions. It la baaed on 
discharge measurements made during 1007-8 and Is well defined below gage height 0.0 feet. Above 9.0 
feet the curve Is somewhat uncertain. 

AUGUST 9 TO DECEMBER 31, 1908. 

[Indirect method for shifting channels used.] 
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DaO^ duekar^e, in mxmd^tet, of 5im ItvMT ai Sum River, Mont,, for 1907 and 1908. 



D«y. 


ScpC Oct. 


•1 
Not. Dee. Day. 


Sept. 


Oct. 


Not. 


Dec 


1907. 
1 


.J • 3^ 


256 
370 
320 
320 
320 

320 
320 
320 
340 
340 

390 
390 
340 
328 
328 


SSO 

350 ; 

SSO 
SSO 
350 

350 
350 
430 
430 
475 

475 \ 


1907. 
t 16 




280 
300 
300 
300 
300 

380 
285 
385 

285 
268 

368 
380 
380 
380 
380 
245 


338 
345 
345 

330 
330 

330 
330 
330 
330 
340 

340 
350 
350 
350 
350 


430 


J 




3&5 
a&5 


. 17 




430 


3 


:.:::::::. 


U:::;:::::::..:. 




430 


4 


a&s 


19 




396 


5 




S3S 

315 
325 


30 




396 


6 




21 


340 
340 
340 
340 
340 

340 
360 
360 
360 
355 


410 


7 


23 


430 


8 ' 


310 
310 
310 

310 
315 
315 
315 
280 


a 


430 


9:::::::::::::: ! ::::::: 


24::::..::...:... 


430 


10 


••| 


• 25 


430 


11 


i26 


430 


12 1 . 


455 
455 

430 
430 


27 


430 


is::::::::::::::::::::::: 


28 


430 


H 


29 


430 


15 


30 


410 






31 


410 
















D«y. 


Aag. 


^ 


Oct 


Nov. 


Dec. 


Day. 


Aa«. 


Sept. 


Oct. 


Not. 


Dec. 


1908. 
1 




480 
455 

415 
415 
415 

415 
415 
415 
415 
415 

375 
375 
375 
375 
375 


820 
620 
645 
506 
570 

570 
670 
570 
520 
520 

520 
400 
400 
400 
400 


500 
535 
515 
515 
470 

470 
470 
470 
425 
425 

425 
406 
390 
390 
500 


350 
350 
850 
360 
SSO 

425 
300 
390 
300 
425 

425 
425 
350 
350 
350 


1906. 
16 


415 
645 
435 

375 
375 

375 
360 
340 
325 
965 

782 
375 
480 
480 
480 
480 


478 
478 
630 
620 
595 

566 
566 

565 
565 
590 

590 
590 
620 
645 
645 


615 
590 
540 
540 
540 

630 
630 
620 
620 
606 

005 
606 

560 
560 
515 
515 


560 
560 
560 
560 
560 

560 
515 
470 
470 
450 

360 
350 
350 
350 
350 


SSO 


3. 




17 


850 


3 




18 


SSO 


4 




10 


850 


5 




20 


850 


6 




21 


350 


7 




22 


300 


8 




23 


300 


9 


500 
415 

415 
390 
370 
415 
415 


24 


290 


w:.::::::::::: 


25 


290 


u 


26 


290 


12 


27 


285 


13 


28 


285 


14 


29 


280 


15 


30 


280 




31 


280 





































Monthly dikharge of Sun River ai Sun River, Mont., for 1907 and 1908. 



Montb. 


Discharge In noond-feet. 


Run-off 
(toUlin 
acre4Bet). 


Accu- 


Maximum. 


Minimum. 


Mean. 


racy. 


1907. 
XaniMry 






a400 

• 760 

463 

947 

2.860 

5.210 

3.250 

747 

876 

301 

329 

412 


24,600 

41,700 

28.500 

66,400 

176,000 

310,000 

200,000 

45,900 

22,400 

18,500 

19,600 

25,300 


D, 


Pebrmiy , 






D, 


ito3i!7::::::::::::::: :' : : 


530 

1.120 

5,920 

8,850 

6,200 

1,400 

523 

356 

350 

475 


410 
746 
745 
2.920 
1.310 
396 
340 
245 
255 
350 


C. 


AdtU 


B. 


mS.... . 


B. 


Jane:::::::::::::::::::::::::::::: :::::::: :::::* 


B. 


July : 


B. 


AngDst : :::.:::::::::::::::: 


B. 


September 


B. 


October 


B. 


!«o?ember 


C. 


Deeember 


D. 






Tbeyear 


8,860 




1.340 


960,000 











a Estimated. 
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60 SURFACE WATER SUPPLY, 1907-8. 

Monthly discharge of Sun River at Sun River, Mont.Jor 1907 and 7P(W— Continued. 



Month. 


DlaeharKed in aeoond-feet. 


Run-off 
(total in 
acre-feet). 


Accu- 


Maximum. 


Minimum. 


Mean. 


racy. 


1908. 
Januarr 


1,790 
124 

2,800 

4,390 
17,400 

2,930 
966 
645 
645 
560 
425 


231 
89 
100 
788 
2,930 
882 
325 
375 
400 
350 
280 


457 

102 

736 

2,380 

7,290 

1,870 

522 

495 

555 

468 

344 


28,100 

6,270 

43,800 

146,000 

434.000 

115.000 

32.100 

29.500 

34.100 

27.800 

21,200 


D. 


March... 


C. 


April 


B. 


May.:.: ::::::.::::.:::::::::::::::::::::::::::::::: 


A. 


Jane 


B. 


July 


B. 


August 


B. 


September 


B. 


October 


B. 


November 


C. 


December 


D. 






The period 








918,000 















SOUTH FORK OF SUN RIVER AT AUGUSTA, MONT. 

This station, which is located at the highway bridge on the road 
from Augusta to Craig, Mont., about one-half mile from Augusta, 
was established December 2, 1904, to obtain run-oflf data for use in 
connection with the Sun River Irrigation project. 

Water is diverted to irrigate the valle}' lands, both above and 
below the stations. During dry seasons the entire summer flow is 
utilized. 

The original gage was spiked to the crib work of the right abut- 
ment on the downstream side of the bridge. On April 17, 1907, a 
new gage was established 100 yards above the bridge. This gage is 
spiked to a tree on the left bank and is set at a different datum. 
The gage heights are affected by ice during the winter. 

Discharge measurements of South Fork of Sun Rit^ at AufuMa, Mont,, in 19€7 and 1908. 



Date. 



1907. a 

April 17 

May 24 

June 12 

June 26 

Aufnist 1 

September 18. 



1908. 
May4 

May 27 

June 18 

July II 

August 28.. 
October 17. 



Hydrograpber. 



Follansbee and Stewart. 

J. E. Stewart 

do 

do 

do 

Pollansbee and Stewart. 



Stewart and Ricbards. 
Raymond Rlcbarda. . . 

J. E. Stewart 

Raymond Richards 

do 

do 



WIdtb 



Feet. 
32 
35 
34 
86 
34 
32 



26 
60 
70 
52 
21 
30 



Area of 
section. 



49.4 
91 
67 
206 
54 
36.9 



17.7 
192 
178 

42.1 

21 

28.6 



4 Measurements were made at difTerent sections. 
6 Old gage read 1.27. 



Oaee 
helgbt. 



Feet. 

6 2.a'> 
2.96 
2.60 
4.11 
2.11 
1.80 



1.48 
3.36 
3.70 
2.92 
2.45 
2.83 



DIs- 
cbarge. 



f Made by wading. 

rf Old gage on bridge read 1.96. 



Sfc.-ft. 

106 

399 

247 
1,120 

124 
45.7 



10.8 
662 
^475 
C105 
eSl.l 
81.0 
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Daily gage height, in feet, of South Fork of Sun River at Augusta, Mont., for 1907 and 1908. 

[Richard Auchard, observer.) 



Day. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Deo. 


1907. 
1 




1.0 
1.0 
1.0 

1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
.9 
.9 
.9 

1.0 
1.0 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
l.l 
1.1 
1.1 
1.1 
1.1 


1.1 
1.1 
1.2 
1.2 
1.2 

1.2* 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.3 

1.25 

1.25 

1.3 

1.3 

2.0 

2.0 
2.0 
2.0 
2.0 
2.06 

2.06 

2.0 

2.0 

2.0 

2.0 

1.70 
1.70 
1.70 
1.70 
1.70 

1.70 
1.70 
1.70 
1.70 
1.70 

1.70 
1.70 
1.70 
1.70 
1.70 

1.70 
1.70 
1.70 
1.70 
1.70 

1.70 
1.60 
1.60 

i.eo 

1.60 

1.60 
1.60 
1.55 
1.55 
1.55 


2.1 
2.1 
2.1 
2.1 
2.2 

2.2 
2.2 
2.8 
2.3 
2.3 

2.6 
2.5 
2.5 
2.5 
2.5 

2.5 

2.8 

2.85 

3.1 

3.1 

3.1 
3.1 
3.1 
3.0 
2.86 

2.8 

2.75 

2.9 

2.96 

3.1 

3.2 

1.60 
1.60 
1.50 
1.45 
1.45 

1.40 
1.30 
1.40 
1.60 
1.90 

1.90 
2.00 
2.10 
2.10 
2.20 

2.30 
2.30 
2.30 
2.30 
2.30 

2.40 
2.60 
2.50 
2.50 
2.50 

2.60 
3.20 
3.10 
3.00 
3.10 
3.60 


3.2 

3.25 
3.25 
3,2 
3.1 

3.0 
2.9 
2.9 

2.8 
2.7 

2.6 
2.6 
2.6 

a.5 

2.5 

2.5 

2.4 

2.35 

2.3 

3.26 

•3.46 

3.56 

4.86 

4.9 

4.3 

4.1 

*'8.'4' 
3.2 
3.15 

5.45 

6.8 

5.8 

5.3 

5.4 

6.0 

5.85 

5.75 

6.70 

4.92 

4.80 
4.60 
4.40 
4.40 
3.90 

3.80 
3.75 
3.65 
3.65 
3.70 

3.70 
3.65 
3.65 
3.60 
3.50 

3.40 
3.40 
3.40 
3.40 
3.35 


2.96 

2.8 

2.7 

2.7 

2.6 

2.66 

2.6 

2.6 

2.6 

2.6 

2.6 
2.6 
2.4 
2.4 
2.35 

2.36 

2.3 

2.3 

2.3 

2.4 

2.4 

2.4 

2.36 

2.3 

2.2 

2.2 
2.2 
2.1 
2.1 
2.1 
2.1 

3.3 

3.3 

3.12 

3.2 

3.2 

3.15 

3.1 

3.05 

3.0 

3.0 

3.0 

2.95 

2.95 

2.9 

2.9 

2.9 

2.9 

2.85 

2.85 

2.7 

2.7 
2.7 
2.7 
2.7 
2.65 

2.65 

2.6 

2.6 

2.56 

2.5 

2.5 


2.1 
2.1 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.8 
1.8 
1.8 
1.8 

2.5 

2.6 

2.5 

2.45 

2.45 

2.4 

2.4 

2.4 

2.35 

2.35 

2.36 

2.35 

2.6 

2.8 

2.6 

2.5 
2.5 
2.6 
2.5 
2.5 

2.5 
2.5 
2.6 
2.5 
2.5 

2.5 

2.5 

2.45 

2.45 

2.45 

2.45 


1.8 
1.8 
1.8 
1.8 
1.8 

1.8 

1.8 

1.8 

1.75 

1.76 

1.75 

1.75 

1.8 

1.8 

1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.75 
1.75 
1.75 
1.75 
1.75 

1.75 

1.75 

1.76 

1.8 

1.8 

2.4 

2.4 

2.4 

2.35 

2.35 

2.35 

2.3 

2.3 

2.25 

2.25 

2.25 
2.26 
2.25 
2.25 
2.26 

2.3 
2.4 
2.6 
2.5 
2.4 

2.4 
2.4 
2.4 
2.4 
2.45 

2.45 
2.45 
2.45 
2.45 
2.45 


1.8 
1.8 
1.8 
1.8 
1.8 

1.76 
1.75 
1.75 
1.75 
1.75 

1.75 
1.75 
1.75 
1.75 
1.75 

1.75 
1.75 
1.76 
1.75 
1.76 

1.75 

1.7 

1.7 

1.7 

1.7 

1.7 
1.7 
1.7 
1.7 
1.7 
1.7 

2.5 

2.55 

2.65 

2.6 

2.6 

2.65 

2.65 

2.65 

2.6 

2.6 

2.6 

2.6 

2.65 

2.7 

2.75 

2.8 
2.8 
2.9 
2.9 
2.9 

2.9 

2.85 

2.85 

2.85 

2.85 

2.85 

2.8 

2.8 

2.8 

2.8 

2.8 


1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 


1.7 


i::;::::::::::::::::::: ::::::: 


1.7 


3 




1.7 


4 




1.7 


5 




1.7 


6 




1.7 


7 




1.7 


8 


2.26 

3.1 

2.5 

2.3 
2.0 
1.6 
1.3 
1.3 

1.3 
1.2 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.0 
1.0 


1.7 


9 


1.7 


10 


1.7 


11 ~ 


1.7 


12 


1.7 


13 


1.7 


14 


1.7 


15 


1 7 


16 




17 




18 




19 




2tt 




21 




22 




23 




24 




25 




26 




27 




28 




29 




ao 






31 






1908. 
1 




2.75 
2.75 
2.7 

11 

2.65 

2.8 

2.6 

2.6 

2.6 

2,4 
2.2 
2.7 
2.7 
2.9 

2.8 
2,6 
2.7 
2.6 
2.6 

2.7 
2.7 
2.7 




2 








3 








4 








5 








6 








7 


;: 






8 








9 






...... 


10 








n 








12 








U 








14 




1.8 
1.8 

1.8 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.8 
1.8 
1.8 
1.8 




15 







16 






17 






18 






19 






20 






21 






22 






23 






24 






25 






26 




1 


27 






28 




1 


29 




1 


30 






31 




1 






1 



NoTK.— Begbmlng April 20, 1907, the gage heights reler to a new gage with a different datum. 
Ice conditions January 1 to February 12 (about) and December lG-31, 1907; January 1 to March 31 
tnd November 13 to December 31, 1908. 
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SURFACK WATER SUPPLY, ly07"8- 



HatiTi^ ittbUs/or Smith Fork of Sun Eiv^ at Auf^ta, J/bnl, 
JANUARY I TO APRIL n> 1907. 





Dis- 


height. 


charge. 


hJ^u 


diargn. 


a 






46 


F€fi. 
L30 


TS 

aD 


1,40 


113 







Nota,— The *bov* t*t»le ts applloable oiily t«r opcn-cbittitifll cantJiUons. It is baiiBd ujiciri rlK^hMfrft 
» mule cliiriDA 1907* which ckjvcj- Uie r^n^ or utags for thJH period. It k only iippft»%if»iitc 

AFRIL m, 1007, TU lUNE 9, IVOSL 



i.m 


. 


2.fi0 


2a'2 


3.™ 


KM 


4.90 


i.sia 


1.40 


6 


2.iO 


3&<1 


».HU 


904 


&00 


l,WA 


1.50 


12 


2-TO 


am: 


3.W 


970 


&3D 


2Ai^ 


l.flO 


111 


ZMl 


%40 


4.tW 


l^ttSO 


&.40 


2,»40 


l.TO 


33 


1 3.» 


381 


1.10 


i,m 


&,fl0 ' 


a.ii& 


i,m 


48 


1 ILW 


42& 


4.30 


l,3M 


&.m 


2,110 


l.VO 


ne 


3.10 


4rJ 


4.M) 


l,«4 


itoe 


3,ia» 


2.00 


' S7 


3.3D 


£2.1 


4.40 


1,9011 


«,aci 


3,410 


2. m 


ill 


' 3.» 


fi78 


4. SO 


1.4^ 


0,40 


3.700 


2.'Jti 


\m 


1 ^ 4U 


tk(7 


4^i» 


i.aaA 


a.ao ! 


4.000 


3.W 


L(W 


1 S.m 


TtMj 


4.TI) 


IvH^ 


&.£tt 


4,a«i 


3.« 


200 


^.00 


T«0 


4.80 


i»7i* 







>jfitlE,_Tlie above table h not app|[rablBtorlj?B probstmetcd-cihft^Jiel ootitJltiotii. It 1» based on «l^l 
fltsdhju-en measurements m^e fluting the above [>erfo<J and la fajrly well deAned bekiw gaet! heJgbL 4^ tattW 

JUNE 10 TO DECEMBER 31, 1W08. 



zao 


30 


2.W 


99 


3.00 


381 


1.30 


963 


2,30 


36 


3.00 


120 


3.70 


4^ 


4,40 . 


1.002 


2.40 


43 


3.10 


143 


3. BO 


m 


4.Ji0 


l.lff7 


2.50 


M 


3.30 


178 


3,90 


909 


CrtO 


1/J72 


2.00 


m 


3.30 


217 


4.00 


ws 


4.70 


1,3*S 


2.70 


70 


3.40 


3^4 


4.10 


777 


4.fi0 


1,492 


2. BO 


83 


lao 


319 j 


4.30 


m 


4.90 


i»wr 



KntE.— Thv above table is not. upplf cable For Ice or obstructml channel rt}nc!Uloii!i It lh h^sed od 
four aidchar^ mAaAuremenu made diirfag the Abov« f»eriod and the guiena Hhape of ih« previous 
higli-watiir cur™. It Is not well deflDed. 

MonU\l\f durhargr of South Ftirk of Sun Rivtr at Augusta, Mont., /or 1901 mid t908. 



Moniti. 



January 

February-.,..,.. - 

Mareli.... 

April 

Kay.,., .„, 

Jan«. ....,^.. — 

July - -. 

Augwai 

Septamber....,.., 

tlctober . 

November -,. 

Tj^ecefZ) ber . .,.,r.. 



1907. 



Tbei 



Discharge hi seeoml4oiiL 



Maximum Minimum. : Mvau, 



7S 
113 
323 
1,810 
403 
111 
4S 
4§ 
33 
33 



1,810 



48 

7£ 
ill 
153 
Ul 
48 
40 
33 

3a 



B7<t 

•11 
2B2 

DOS 

72.7 
44.8 

39.0 

39.3 



Hu&-eir 
tu>t£.lln 



Aomi- 



fi«400 
4.000 

ii*ooD 

3^,800 
U.flOO 
4.47*) 
2,670 
a, 400 
1.900 
UflSO 



92,700 



C, 
C< 
A, 
A, 
A. 

R. 
B. 
C. 
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Monthly dimJtarge of South Fork of Sun River at Auguatay Mont., for 1907 and 

J908--Contin\ied, 



Month. 



Diacbarge ka seoond-feet. 



Maximum. Minimum. Mean. 



Run-off 
(toul in 
acre-feet). 



Accu- 
racy. 



April 

f»y 

Jane 

Julj 

August 

September 

Oetober 

November (1-12). 

The period. 



1908. 



766 
4,300 

217 
83 
60 
99 
76 



16 
2 
240 
51 
40 
33 
61 
30 



28.9 

172 
1,280 

107 
49.1 
41.3 
76.2 
61.2 



1,720 
10,600 
76,200 
6,580 
3,020 
2,460 
4,690 
1,460 



107,000 



NoTB.— Dfscbarge estimated for ice periods In 1907. 



WILLOW CREEK NEAR AUGUSTA, MONT. 

Willow Creek rises on the eastern slopes of the Rocky Mountains 
m the northwestern part of Lewis and Clark County, Mont., and 
flows in a general northeasterly direction to its junction with Sun 
River. 

The gaging station, which is located at Jordan's ranch just below 
the mouth of Little Willow Creek, about 7 miles northwest of Augusta, 
Mont., was established June 8, 1905, to obtain run-off data for use in 
connection with the Sun River irrigation project. Willow Creek dam, 
work on which has been begun, will provide a reservoir with a capacity 
of 84,320 acre-feet. 

Much of the valley land above the station is irrigated, the water 
being taken from this stream. 

Conditions for obtaining accurate discharge data are excellent. 
No ice forms at this station, as a large spring enters the creek just 
above the gage. The datum of the gage has not been changed. 

Dwhargt meamtrements of Willow Creek near Auffusta, Mont., in 1907 and 1908. 



Date. 


Hydrographer. 


Width. 


Area of 
section. 


hei^t. 


Dis- 
charge. 


1907. 

AprUl9 

Mayas. 


Foilfinfhfx* and St4»wart . ... 


Feet. 
13 
16 
16 

14 
14 

12 
25 
26 
15 
14 
17 


Sq.ft. 
16.0 
38.4 
39.0 
49.0 
20.4 
11.8 

8.4 
40.0 
45.6 
23.8 
13.1 
10.0 


Feet. 
1.32 
2.73 
2.56 
4.42 
1.62 
.95 

.75 
3.10 
3.94 
1.78 
1.00 

.92 


'"t. 


J. E.Stewart 


90.0 


Jane 13 


do 


7&0 


June 27 


do 


170 


Aosi]st2 


do 


37.9 


September 19 . . 


PolUmshw and Btfwart 


14.1 


lUy^.. ... 


Stewart and Richards 


8.6 


Maya::::::::: 


Rayifiond Richards. .... . , 


107 


JaDel9 


J. E.Stewart 


166 


Jolyll 


Rajrmond Richards 


4a8 


Annistao 


do 


14.9 


October 16 


do 


12.8 









KoTK.— lleasarements on May 28 and June 19, 1906, made from wagon bridge. All others made by 
wnUng at Tarkma BectioDS. 
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SUBFACE WATER SUPPLY, 1907-8. 



Daily gage heigkiy in feet, of Willow Creek near AuguMa, Mont,, for J907 and 1908. 

[S. N. Jordan, observer.] 



i>«y. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec 


1907. 
1 


0.68 
.68 
.70 
.70 
.70 

.70 
.70 
.68 
.68 
.68 

.65 
.60 
.60 
.60 
.60 

.62 
.62 
.62 
.62 
.62 

.02 
.82 
.70 
.65 
.65 

.65 
.66 
.65 
.65 
.65 
.65 

.70 
.70 
.70 
.70 
.70 

.70 
.75 
.75 
.75 
.75 

.72 
.72 
.70 
.70 
.65 

.65 
.66 

.65 
.70 
.70 

.65 
.65 
.66 
.65 
.65 

.65 
.65 
.70 
.65 
.65 
.65 


a65 
.65 
.62 
.62 
.65 

.65 

.68 

6.08 

4.46 

3.32 

3.28 
2.00 
1.78 
1.70 
1.66 

l.«t 
1.66 
1.38 
1.32 
1.45 

1.42 
1.48 
1.42 
1.58 
1.18 

1.02 
1.20 
1.18 

.65 
.66 
.66 
.66 
.66 

.70 
.70 
.65 
.66 
.60 

.60 
.60 
.60 
.60 
.60 

.65 
.66 
.65 
.65 
.65 

.65 
.70 
.80 
.80 
.80 

.75 
.75 
.65 
.66 


1.20 
1.02 
1.18 
1.18 
1.30 

1.22 
1.35 
1.18 
1.20 
1.42 

1.18 
1.18 
1.18 
1.38 
1.28 

1.20 
1.26 
1.36 
1.66 
1.52 

1.60 
1.35 
1.28 
1.25 
1.20 

1.25 
1.46 
1.48 
1.35 
1.18 
1.36 

.66 
.65 
.65 
.«) 
.GO 

.66 
.70 
.70 
.70 
.80 

.90 
.80 

.85 

:S 

1.10 
1.00 
1.00 
1.00 
1.02 

.95 
.80 
.80 
.68 
.85 

.80 
.80 
.80 
.80 
.80 
.75 


1.30 
1.26 
1.46 
1.36 
1.35 

1.30 
1.30 
1.28 
1.35 
1.38 

1.45 
L40 
1.40 
1.42 
1.45 

1.40 
1.40 
1.42 
1.28 
1.26 

1.26 
1.25 
1.40 
1.40 
1.36 

1.38 
1.38 
1.45 
1.48 
1.50 

.75 
.75 
.80 
.75 
.80 

.78 
.80 
.78 
.75 
.75 

.75 
.80 
.75 
.75 
.70 

.75 
.76 
.75 
.75 
.80 

.75 
.76 
.70 

.78 
.72 

.70 
.70 
.70 
.72 
.75 


1.60 
1.60 
1.60 
1.58 
1.58 

1.55 
1.58 
1.60 
1.75 
1.75 

2.10 
2.00 
2.05 
2.02 
2.05 

2.29 
2.35 
2.55 
2.58 
3.00 

2.85 
3.00 
3.00 
2.86 
2.72 

2.75 
2.66 
2.55 
2.86 
2.90 
3.00 

.76 
.75 
.75 
.80 
.78 

.75 
.80 
.76 
.86 
1.16 

1.05 
1.35 
1.28 
1.40 
1.35 

1.65 
1.65 
1.40 
1.82 
1.65 

1.62 
1.75 
1.60 
l.GO 
1.85 

1.85 
3.50 
2.68 
2.48 
3.10 
4.60 


3.06 
3.26 
3.15 
3.05 
2.90 

2.95 
3.15 
3.00 
2.90 
2.80 

2.70 
2.65 
2.50 
2.38 
2.56 

2.50 
2.25 
2.10 
2.00 
1.98 

2.40 
3.40 
5.38 
5.40 
4.95 

4.50 
4.36 

4.28 
4.08 
3.86 

8.30 
6.60 
6.40 
6.06 
9.50 

8.30 
8.45 
7.85 
7.32 
6.70 

6.20 
5.80 
5.38 

4.85 
4.62 

4.50 
4.32 
4.10 
3.95 
3.70 

3.60 
3.40 
3.28 
3.00 
2.90 

2.80 
2.75 
2.72 
2.68 
2.60 


3.70 
3.50 
3.40 
3.25 
3.10 

2.95 
2.75 
2.70 
2.72 
2.80 

2.65 
2.60 
2.65 
2.60 
2.30 

2.36 
2.25 
2.20 
2.16 
2.10 

2.15 
2.20 
2.00 
1.96 
1.82 

1.80 
1.76 
1.72 
1.66 
1.65 
1.00 

2.60 
2.45 
2.30 
2.22 
2.16 

2.12 
2.10 
2.00 
1.85 
1.80 

1.78 
1.72 
1.70 
1.90 
2.20 

1.90 
1.85 
1.80 
1.75 
1.70 

1.6.1 
1.60 
1.58 
1.52 
1.60 

1.48 
1.45 
1.40 
1.38 
1.30 
1.20 


1.60 
1.60 
1.55 
1.80 
1.48 

1.42 
1.42 
1.42 
1.40 
1.40 

1.40 
1.30 
1.30 
1.25 
1.20 

1.20 
1.20 
1.18 
1.18 
1.15 

1.12 
1.05 
1.06 
1.06 
1.02 

1.02 
1.02 
1.10 
1.10 
1.10 
1.10 

1.16 
1.12 
1.10 
1.06 
1.06 

1.05 
1.06 
1.15 
1.15 
1.12 

1.10 
1.12 
1.30 
1.28 
1.22 

1.22 
1.20 
1.20 
1.20 
1.18 

1.18 
1.18 
1.15 
1.12 
1.10 

1.10 
1.10 
1.10 
1.00 
1.00 
1.00 


1.10 
1.10 
1.05 
1.05 
1.05 

1.05 
1.05 
1.08 
1.05 
1.05 

1.06 
1.10 
1.10 
1.10 
1.08 

1.00 
1.00 
1.00 
.95 
.95 

.96 
.98 
.92 
.90 
.90 

.90 
.90 
1.00 
.95 
.96 

.95 
.92 
.88 
.88 
.85 

.80 
.8D 
.80 
.80 
.80 

.80 
.80 
.78 
.78 
.78 

.78 
.95 
1.00 
.90 
.88 

:i 

.80 
.85 
.90 

.90 
.90 
.90 
.88 
.86 


0.96 
.95 
.92 
.90 
.90 

1.02 

1.00 

.90 

.86 

.85 

.85 
.85 
.82 
.82 
.82 

.82 
.82 
.82 
.82 
. .82 

.82 
.82 
.82 
.82 
.82 

.82 
.80 
.80 
.80 
.80 
.80 

.85 
.95 
.98 
.98 
.95 

.95 
.92 
.92 
.90 
.90 

.90 
.90 
.90 
.90 
.92 

1.00 
1.00 
1.00 
1.00 
1.05 

1.05 
1.05 
1.05 
1.05 
1.05 

1.05 
1.02 
1.02 
1.00 
1.00 
1.00 


0.80 
.80 

.78 
.78 
.78 

.78 
.78 
.78 
.78 
.90 

.80 
.80 
.80 
.80 
.80 

.86 
.80 
.70 
.90 
.88 

.95 
.95 
.88 
.96 
.90 

.90 
.76 

.88 
.88 
.86 

1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
.98 

.98 
.98 
.98 
.95 
.92 

1.00 
1.15 
1.12 
1.12 
1.00 

1.00 
1.00 
1.00 
1.00 
l.OQ 

l.CO 
.95 
.95 
.92 
.92 


0.82 


2 


,82 


3 


.90 


4 


.96 


5 


.90 





fiO 


7 


.90 


8 


85 


9 


.86 


10 


88 


11 


.88 


12 


.88 


13 


.86 


14 


.80 


15 


.66 


16 


.72 


17 


.66 


18 


66 


19 


.60 


20 


.60 


21 


.65 


22 


.75 


23 


.76 


24 


.76 


25 


.76 


26 


.75 


27 


.76 


28 


.68 


29 


.68 


30 


.68 


31 


.66 


1908. 
1 


.92 


2 


.80 


3 


.82 


4 


.82 


5 


.85 


6 


.92 


7 


1.00 


8 


1.00 


9 


.95 


10 


.92 


11 


.90 


12 


95 


13 


.78 


14 


80 


15 


.85 


16 


.76 


17 


.75 


18 


.80 


19 


.82 


20 


.83 


21 


.82 


22 


.83 


23 


.82 


24 


.83 


26 


.88 


26 


.88 


27 


.90 


28 


.90 


29 


.90 


30 


.88 


%\ 


.88 
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Rating tables for Willow Creek near Augusta ^ Mont, 

FOR 1907. 



Gage 
hel^t 


Dis- 
charge. 


\A. 


Dis- 1 
charge, i 

Sec.-ft. 


Case 
height. 

Feet. 


Dis- 
charge. 

Sec.-ft. ' 


Gage 
heigTit 


Dis- 
charge. 

Sec.-ft. 


Feet, 


Sec.'/t. 


1 
Feet. 


Feet. 


0.60 


6 


1 1.70 


41 


2.80 


89 ! 


3.90 


144 


.70 


8 


1 1.80 


45 


2.90 


94 


4.00 


149 


.80 


10 


, 1.90 


49 


3.00 


99 1 


4.20 


150 


.90 


13 


2.00 


53 


3.10 


104 1 


4.40 


169 


1.00 


16 


' 2.10 


57 1 


3.20 


109 1 


4.60 


179 


1.10 


19 


1 2.20 


61 1 


3.30 


114 i 


4.80 


191 


1.20 


22 


1 2.30 


65 


3.40 


119 


5.00 


203 


1.30 


25 


, 2.40 


60 


3.50 


124 


5.20 


215 


1.40 


29 


I 2.60 


74 


3.60 


129 


5.40 


227 


1.50 


33 


' 2.60 


79 ' 


3.70 


134 






i.eo 


37 


2.70 


84 1 


3.80 


139 







Note.— The above table Is not applicable for obstructed-channel condltknu. It la bosad on dlaoharge 
meisiireiDents made during 1905-1907 and is well defined. 

FOR 1908. 



0.60 


.70 


.80 


.90 


1.00 


1.10 


1.20 


1.30 


1.40 


1.50 


1.60 


1.70 


1.80 



1.90 




53 11 3.40 
58 !i 3.50 
63 ;| 3.60 
68 3.70 
73 3.80 
78 3.90 
83 I 4.00 
88 Ij 4.20 
93 , 4.40 
98 I 4.60 
4.80 
&00 
5.20 
5.40 



103 
108 
113 
118 



123 
128 
134 
140 
146 
152 
158 
170 
182 
194 
206 
219 
233 
247 



5.60 


201 


5.80 


275 


6.00 


280 


6.20 


303 


6.40 


317 


6.60 


332 


6.80 


348 


7.00 


364 


8.00 


444 


9.00 


524 


10.00 


604 



Non.— The above table is not applicable for obstructed-channel conditions. It is based on discbarte 
PMuicmeu ts made in 1905-1908 and is fairly well deflne<l below gage height 3.5 feet. Above gage height 
^ fart the ratiog carve is a tangent, the difference being 8 per tenth. 



MimUdy di$charge of Willow Creek near Augusta, Mont., for 1907 and 1908. 



Month. 


Discharge in seoond-feet. 


Run-off 
(total In 
acre-feet). 


Accu- 


Maximnm. ! Minimum. 


Mean. 


racy. 


1907. 
Immj 


1 1 
I 8! 6 


7.0 
44.5 
25.3 
27.7 
65.1 
111 
71.9 
24.2 
16.0 


430 
2,470 
1,560 
1,6.';« 

4,oor) 
6,ftor) 

4,420 

1,490 

9>2 


D. 


Fef^ij 

^im^, 

Anci 


1 260 1 6 

39! 17 

33 23 


A. 
A 
A. 


16t.. . 


99 ' 33 


A. 


fe::;:::::::::::::::::::::: 

Scyioaiwr 


227- 52 

134' 37 

37 17 

19 13 


A. 
A. 
A. 
A. 


»«»ii«r 


17 10 

14 8 

14 6 


11.8 
11.0 
9.8 


72*) 


r. 
r, 
D. 


T^jw 


260 6 


3.5.4 


Vi,m) 






Ti'tttA »» 'PAA in 


\ 
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M&n^ijf 4i9dmf^t of Willow Crt^ nmr 4ifft(«Ca, ifofit,/or tsm ^md SSm--€^mi*6 ^ 



Month. 


IH«iJl«tB9la«i»o<Mi<^ 




Acc^ 


Miatimmo. 


llt-ii.««. 




rai^j 


AlMll .*.—,.-. — -.-,. -<-. -. _ - 


■ 

li 

10 

m 

a 

s 


A 
4 

7 
S 

m 

n 
u 
t 

11 

ti 
« 


mi 

Iftl 
ILI 


414 

ml 


1*. 


iiS5^ ivv:;;::;:;:::::::;:;::::::::::::::;;;: :: 


2 hIMI 'L 


Jnlr* *•..••«•. .-..,...,,*p ., 

AmM., .,,>., ............**.. 

BArnhm .*„ ,._...-.„.„,., . 


14.300 

eau 
in 

AAA 


A. 
A. 
A, 

B 


fhrtoNr .<.,-„^.., ., ^ 


NoiviiihiEr^..4#«*.«^*.-^,.„...^^.,^ -,,,,.,--,.*,! 


B. 
U. 


D«oemi«c*. ,,.e .,..-„ ,.* 






ThvyoBT., ,,,..^,^„*^.^ ^ 


fiH 


£ 


ji,f 1 <» iitu 






i 


^ 





FORD CBEEK ^TEAB AUGUSTA, MONT. 

Tills station, which is liicttteil at th^ much «f J^>seph Kurd, 16 
iiiilt's wosi of AuinJsta. WHS c^tHblished A}*ril 11, 11JD6, to otitatn run- 
ofT (iiilM for UHo ID runnurtioii with tlie Sun Kivrr irrigation project. 

Font Creek i^ a hmucli of Willow Cr^n^k ainl lia.s no bnpurtaiit tril>- 
uttiries. Que siiiiill trriiruUoii ditcli diverts water from tlie <^n*ek 
a hove the gugc. 

Ttie currt^ijt 18 Bvvift and tlie gag« heights ai\^ but little airect<>d hy 
ice. Conditions of tiow nm ehangeahlej requiring frequent measure- 
ments to properly define the rating cuitc. The gage datum has 
remaiued unchanged. 

hw*Jumje m^atturttiMiilM uf Ford Crttck near Augu^kt, Moni., in 1907 atid tms. 



Dnije. 



April m., , 
him 11,.,. 



ll>*ilrt>pa|ili«(r. 



Follnnsljee uiid Stewart. 
J. K. SU'Warl .. 



tk'pUtmliw 451 I Fulliin^bei^iiqtl SteviarL. 



\*»m. 






Julv %'i .... 



^, IS. Wtflw.irt. .... 
H , Am. . 



WlJtIi. 



Aim or I Ubh^ t»U- 
SBOUoD. |bidShL efa«^Bu 



XOTK,— TIIB3U measurejiienl* were mt*tJe bi' wtuUhg ul vurloiis oaciitJiti 



15 


-vt. 




*"#, 


X» 


lekt 


rsj 


S7.ll 


20 


2S.S 


t.f© 


91. e 


14 


!**.« 


L4U 


S4. 1 


U 


lit 


UU'i 


lai 


n 


i.* 


in 


S3L9 


:r4 


m» 


L6S 


It&fi 


u 


%.o 


lurt 


i^ia 


M 


13, « 


1.W 


47 1 


12 


i.4 


,91 


2LS 


la 


«,2 


.»7 


2i.a 



^ 
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Daily gage height^ in feet, of Ford Creek near Augrataf Mont.^ for 1907 and 1908. 

f Joseph Ford, observer.] 



Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1907. 
1 






1.10 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.10 
1.00 
1.00 

1.00 
1.00 
1.10 
1.20 
1.20 

1.20 
1.20 
1.20 
1.20 
1.20 

1.15 
1.10 
1.10 
1.10 
J. 10 
1.00 

.70 
.70 
1.10 
1.10 
1.10 

.98 
.80 
.70 
.70 
.70 

.70 
.70 
.70 
.80 
.70 

.70 
.70 
.70 
.70 
.70 

.70 
.70 
.70 
.70 
.70 

1.10 
.70 
.70 
.70 
,70 

1.10 


1.10 
1.10 
1.10 
1.10 
1.10 

1.10 
1.10 
1.10 
1.15 
1.20 

1.30 
1.36 
1.40 
1.40 
1.40 

1.40 
1.40 
1.35 
1.35 
1.30 

1.30 
1.30 
1.30 
1.20 
1.20 

1.20 
1.20 
1.40 
1.20 
1.20 

.70 
.70 
.70 
.70 
.70 

.70 
.80 
.80 
.80 
.80 

.90 
.90 
.90 
.90 
.90 

.95 
1.00 
1.00 
1.00 
1.12 

1.10 
1.10 
1.10 
1.10 
1.10 

1.10 
1.05 
1.05 
l.Wi 
1.10 


1.20 
1.30 
1.25 
1.20 
1.25 

1.30 
1.40 
1.60 
1.80 
1.78 

1.70 
1.70 
1.70 
1.70 
1.72 

1.85 
1.86 
1.86 
1.95 
1.96 

1.86 
1.85 
1.80 
1.80 
1.80 

1.80 
1.85 
1.85 
1.92 
2.05 
2.10 

1.10 
1.10 
1.10 
1.10 
1.10 

1.10 
1.10 
1.10 
1.10 
1.16 

1.28 
1.38 
1.40 
1.40 
1.60 

1.60 
1.60 
1.60 
1.60 
1.60 

1.60 
1.60 
1.60 
1.58 
1.55 

1.70 
1.70 
1.70 
1.70 
1.75 
2.48 


2.10 
2.00 
2.02 
2.00 
2.00 

2.00 
2.00 
2.00 
2.00 
2.00 

1.92 
1.90 
1.88 
1.80 
1.80 

1.80 
1.80 
1.80 
1.80 
1.95 

2.00 
2.16 
3.50 
3.25 
2.90 

2.60 
2.48 
2.32 
2.25 
2.20 

3.90 
3.60 
3.35 
3.65 
4.40 

3.80 
3.76 
3.56 
3.10 
2.70 

2.46 
2.38 
2.32 
2.25 
2.20 

«.18 
2.10 
2.a5 
1.90 
1.80 

1.80 
1.80 
1.78 
1.70 
1.70 

1.60 
1.60 
1.52 
1.50 
1.50 


2.20 
2.18 
2.10 
2.00 
2.00 

1.90 
1.80 
1.80 
1.86 
1.80 

1.72 
1.70 
1.06 
1.66 
1.66 

1.60 
1.60 
1.60 
1.60 
1.60 

1.68 
1.52 
1.60 
1.50 
1.48 

1.45 
1.45 
1.45 
1.45 
1.40 
1.36 

1.60 
1.60 
1.40 
1.40 
1.40 

1.40 
1.40 
1.36 
1.30 
1.30 

1.30 
1.30 
1.30 
1.30 
1.30 

1.30 
1.22 
1.20 
1.20 
1.20 

1.20 
1.20 
1.20 
1.20 
1.20 

1.20 
1.20 
1.20 
1.20 
1.15 
1.15 


1.40 
1.40 
1.40 
1.40 
1.40 

1.40 
1.36 
1.36 
1.30 
1.30 

1.30 
1.26 
1.20 
1.10 
1.10 

1.10 
1.10 
1.10 
1.10 
1.10 

1.10 
1.10 
1.10 
1.10 
1.10 

1.10 
1.10 
1.10 
1.10 
1.10 
1.10 

1.16 
1.12 
1.10 
1.05 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 

.95 

.90 
.90 
.90 
.90 


1.10 
1.10 
1.10 
1.10 
1.10 

1.10 
1.10 
1.10 
1.10 
1.10 

1.10 
1.10 
1.06 
1.06 
1.06 

1.06 
1.05 
1.06 
1.05 
1.06 

1.06 
1.06 
1.05 
1.06 
1.05 

1.06 
1.06 
1.06 
1.05 
1.06 

.90 
.90 
.90 
.90 
.90 

.90 
.90 
.90 
.90 
.90 

.90 
.90 
.90 
.90 
.90 

.90 
.90 
.90 
.90 
.90 

.90 
.90 
.90 
.90 
.90 

.90 
.90 
.90 
.9r» 
.90 


1.06 
1.05 
l.W 
1.05 
1.05 

1.06 
1.06 
1.06 
1.05 
1.05 

1.06 
1.06 
1.06 
1.06 
1.05 

1.06 
1.06 
1.06 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
.98 
.96 

.90 
.90 
.90 
.90 
.90 

.90 
.90 
.90 
.90 
.90 

.90 
.90 
.90 
.90 
.90 

.90 
.90 
.90 
.90 
.90 

.90 
.90 
.90 
.90 
.90 

.90 
.90 
.90 
.90 
.90 
.90 


0.96 
.96 
.95 
.90 
.90 

.90 
.90 
.90 
.90 
.90 

.90 
.90 
.90 
.90 
.90 

.90 
.90 
.90 
.90 
.90 

.90 
.90 
.90 
.90 
.90 

.90 
.90 
.90 
.90 
.90 

.90 
.90 
.90 
.90 
.90 

.90 
.90 
.90 
.90 
.90 

1.05 

1.10 

.95 

.90 

.90 

.90 
.90 
.90 
.90 
.90 

.90 
.90 
.90 
.90 
.90 

.90 
,90 
.90 
.90 
.90 


0.90 


2 






.90 


3 






.90 


4 






.90 


5 




1.10 

1.10 
1.10 
1.10 
1.20 
1.20 

1.10 
1.10 
1.10 
1.10 
1.10 

1.10 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.10 
1.10 


.90 


6 




.90 


7 




.90 


8 




.90 


9 




.90 


10 




.90 


U 




.90 


12 




.90 


D 




.90 


14. 




.90 


15 




.90 


16 




.90 


17 




.90 


18 




.90 


19 




.90 


a 


1.10 

1.10 
1.00 
1.00 


.90 


21 


.90 


22 


.90 


23 


.90 


24 


.90 


25 




.90 


25 




.90 


27 




.90 


28 




.90 


29 




.90 


30 






.90 


31 






.90 


1906. 
1 


.90 
.90 
.90 
.90 
.90 

.90 
.90 
.90 
.90 
.90 

.90 
.90 
.90 
.90 
.90 

.90 
.90 
.90 
.90 
.90 

.90 
.90 
.90 
.90 
.90 

.90 
.90 
.90 
.90 
1.10 
1.30 


2.00 
2.00 
2.00 
2.00 
2.00 

.90 
.90 
.90 
.90 
.90 

.90 
.90 
.90 
.90 
.90 

.90 
.85 
.80 
.80 
.80 

.80 
.80 
.80 
.80 
.80 

.70 
.70 
.70 
.70 


.90 


2 


.90 


J.. 


.90 


4 


.90 


5 


.90 


6 


.90 


7 


.88 


8 


.82 


9 


.80 


10 


.80 


11 


.80 


12... 


.80 


U 


.HO 


14 


W 


15 


.80 


16 


.W 


17 


.M) 


1*... 


.K) 


19 


.80 


20. .. . 


.K) 


21 


.W 


22... 


.80 


a 


.m 


34. . 


.m 


25 


.80 


38 


.80 


Z 


.80 


2S '.. 


80 


n 


.95 


ao. . 


\ m 


M 


1.60 







Xon.— leeeooditkMB January 1-February 4. 1907: April 28. 1907. slleht Ic* ^onr« du#! to \\\x\h ire; Jan. 
nr73»'Ftt)nMV7 5, March 3-7, 26, and 30. 1908; also November 11-13 and December JS^il, i9(A. 
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SURFACE WATER SUPPLY, 1907-«. 



Rating tables for Ford Creek near Augusta^ Mont. 







JANUARY 1 TO AUGUST 2. 1907. 

t 






Gage 
height. 


Dis- 
charge. 


Gage 
height. 


Dis- 
charge. 


Gage 
height. 


Dis- 
charge. 


he'i'^V 


Dis- 
charge. 


Feet. 


Sec.rft. 


Feet. 


Sec.'ft. 


Feet. 


Sec.-ft. 


Feet. 


8ec.-fL 


1.00 


10 


1.70 


67 


2.40 


185 


3.20 


355 


1.10 


14 


1.80 


81 


2.50 


205 


3.40 


405 


1.20 


19 


1.90 


96 


2.60 


225 


3.60 


460 


1.30 


26 


2.00 


112 


2.70 


245 


3.80 


520 


1.40 


34 


2.10 


129 


2.80 


265 


4.00 


580 


1.50 


43 


2.20 


147 


2.90 


285 


4.20 


650 


1.60 


54 


2.30 


166 


3.00 


305 


4.40 


720 



Note.— The above table is not applicable for Iceorobstructed-channel conditions. It is baaed on four dis- 
charge measurements made during 1907 and the form of the 1906 curve. It is fairly well defined between 
gage heights 1.3 feet and 2.0 feet. 

, SEPTEMBER 19 TO JUNE 18, 1908. 



0.90 


12 


1.20 


29 


1.50 


51 


1.80 


82 


1.00 


17 


1.30 


36 


1.60 


60 


1.90 


96 


1.10 


23 


1.40 


43 


1.70 


70 


2.00 


112 



Note.— The above table is not applicable for iceorobstructed-channel conditions. Itis based on threedls- 
char^ measurements made during the above period and is fairly well defined between gage heights 0.9 foot 
and 2.0 feet. Above gage height 2.0 feet use the preceding curve. 

JUNE 19 TO DECEMBER 31, 1908. 



0.80 


16 


1.10 


32 


1.40 


52 


1.70 


79 


0.90 


21 


1.20 


38 


1.50 


60 


1.80 


90 


1.00 


26 


1.30 


45 


1.60 


69 


1.90 


102 



Note.— The above table is not applicable for ice or obstructed-channel conditions. It is based on fbur dis- 
charge measurements made during the above period and is fairly well defined. 



Monthly discharge of Ford Creek near Augusta^ Mont., for 1907 and 190S. 
[Drainage area, 18 square miles.] 





Discharge in s* 


econd-feet. 
Mean. 




Run-ofl. 




Month. 


Maximum. 


Minimum. 


Per 
square 
mUe. 


Depth in 

inches on 

drainage 

area. 


Total in 
acre-feet. 


Accu- 
racy. 


1907. 
January 






10.0 
12.6 
13.1 
22.3 
71.4 
142 
67.6 
24.0 
20.4 
18.6 
12.0 
12.0 


0.556 
.700 
.728 
1.24 
3.97 
7.89 
3.76 
1.33 
1.13 
1.03 
.667 
.667 


a64 

.73 

.84 

1.38 

4.58 

8.80 

4.34 

1.53 

1.26 

1.19 

.74 

.77 


615 

700 

806 

1,330 

4,390 

8,450 

4,160 

1,480 

1,210 

1,140 

714 

738 


D. 


February 


19 

19 

34 
129 
430 
147 

34 

22 

20 

12.5 

12 


10 

10 

14 

19 

81 

30 

20 

20 

12.5 

12 

12 


C. 


March 


B. 


April 


B. 


M av 


A. 


June 


A. 


July 


A. 


August 


B. 


September 


B. 


October 


B. 


November 


C. 


December 


D. 






The year 


430 




35.5 


1.97 


26.80 


25.700 
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Monthly discharge of Ford Creek near Augusta^ Mont., for 1907 and 1908 — Continued. 





DlaoharKO In seoond-feet. 


Run-off. 




MonUi. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Depth In 

inches on 

drainage 

area. 


Totol In 
acre-feet. 


Accu- 
racy. 


1908. 
Jftnnary. . > ^ . 


12 

12 
8.6 

24 
201 
720 

60 

35 

21 

21 

21 

21 


12 
6.3 


IZO 

C.69 

6.34 

14.6 

61.8 

227 

43.7 

26.0 

21.0 

21.0 

21.0 

17.1 


0.667 
.366 
.207 
.806 
2.88 
12.6 
2.43 
1.44 
1.17 
1.17 
1.17 
.050 


0.77 

.30 

.34 

.00 

3.32 

14.06 

2.80 

1.66 

1.30 

1.36 

1.30 

1.10 


738 

370 

32H 

My3 

3.100 

13,600 

2,600 

l,«JO 

1.250 

1.200 

1,250 

1,050 

28.100 


D. 




D. 


March 


D. 


Aprfl 


6.3 
23 
60 
35 
21 
21 
21 
21 
16 


('. 


Mir -- 


li. 


jaiie :..:.:.::::::::::: 


It. 


July 


B. 


August 


B. 


September 


B. 


Ortobw 


B. 


November 


C. 


December. 


D. 






Tbe jear 


720 




38.9 


2.16 


29.20 











XoTK.— D bthaiR g estimated Ao^ust 3 to September 18, 1907, and for Ice periods. 
SMITH CREEK NEAR AUGUSTA, MONT. 

This station, which is located 1 mile above J. W. Nixon's ranch, 16 
miles southwest of Augusta, Mont., was established April 14, 1906, 
to obtain run-off data for use in connection with the Sun River irri- 
gation project. 

The ordinary summer flow is practically all used for irrigation, 
but no water is diverted above the gaging station. 

Measurements can be made only by wading and conditions for ob- 
taining accurate discharge data are good at low and me<lium KtageH; 
&• measurements can be made at flood stages. Gage height h are 
n->t afferted by ice. The gage datum has not been c}iange<l hince 
tLe >tati<4i was estabUshed. The discharge curves plotted for thi« 
sta^i-'D are shown in figure 1, page 23. 

I'bMPTf w^ntmrrwimU of Smith (Wttk n^ar Autpijfta, Uf/nl., in /fX/7 and V.HtH. 



Zsmm- 


HTirofrsptxT. 


WVJt^. 


> 

4. 


i 

> 








ru%ai^)^aod Sir»-»rl 

;. E fr^^TTrfi 

- , .a* 


y 




Aarar . 


.» 


> 


^. I 


i'T^^aam: .• 


. y ii'titrf** ae»j M^-^tn. 








- fev^rw^ier^P.r'*5firif 

i-tTTliMD^ r.J !L^-li_ 

_ J 1 T^*^\>r. 

ti^-n-jCii i..* liT it.._ 

-ii 




-•> 
^ V 


'--n-r - 


_ ^ 


U V 



U --L.- 



Eli -»«* T:.»ae t J -VMi-^iif i^ 1 faoju* V9r,j£a^ 
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SURFACE WATER SUPPLY, ISffl-^ 



DaUif gage height, in/eet, o/SimUh Creek near Augutia, Mani.^/or 1907 and 1908. 
[Mn. J. W. Ktxoa. «faMrTv.) 



D«y. 



Feb. Mir. Apr. 



Umj. Jhk. ) Joly. Aqg. 



I, 
2. 
3. 
4. 
i. 

«. 

10- 

II. 
12. 
13. 
U. 
16. 

in. 

17. 
1«. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 



1.. 
2. 
3. 
4. 
6. 

6. 

7., 
8. 
9. 
10. 

11. 
12. 
13. 
U. 
15. 

16. 
17. 
18. 
19. 
Jf). 

21. 
22. 
'Z\. 
24. 
25. 



1906. 



a«6 

.96 
.96 

96 

9 



28. 
29. 



1.0 
1.0 
1.0 

1:8 



1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1-0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 



0.96 
.96 
1.0 I 
1.0 I 
LO , 

1.0 
1.06 
1.05 
1.06 
!.0 

1.0 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.96 
.95 



1.0 
1.0 
I.O 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 



0.96 
,96 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
1.0 
1.1 
I.l 
1.1 

1.1 

1.1 

1.1 

1.05 

1.06 

1.0 
1.0 
1.0 
1.0 
1.05 
1.06 



1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.05 
1.05 
1.05 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 



1.06 

L06 

1.1 

1.2 

L2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1-2 
1.2 
1.15 
1.16 

1.15 
1.15 
1.15 
1.15 
1.15 

1.1 
1.1 
1.2 
1.2 
1.15 

1.16 

1.2 

1.2 

1.2 

1.2 



1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 



1.2 


1 

L7S ! 


L2 


L7 


L2 


L7 


LI 


L« 


LI 


Lft 


L2 


Lft 


L2 


Lft 


1.25 


1.65 


L25 


1.5 


L45 


L5 


Lft 


1.5 


L45 


L55 


L45 


L4 


L45 


1.4 


L35 


L45 


L3 


L4 


L3S 


L36 


L45 


L3 


L4 


L3 


1.8 


L3 


L7 


L4 


L7 


2.2 


L6 


3.7 


L5 


2.8 


L5 


2.15 


1.6 


2.2 


LO 


2.2 


L6 


2.1 


1.7 


L9 


L75 


1.9 


L8 




LI 


3.25 


LI 


2.3 


LI 


3.6 


1.1 


3.0 


LI 


3.65 


1.1 


2.8 


LI 


2.5 


LI 


2.4 


1.2 


2.0 


1.4 


L8 


1.5 


1.7 


1.5 


1.6 


1.5 


1.5 


L5 


1.3 


1.6 


L2 


L6 


L2 


1.55 


LI 


L5 


LI 


L5 


1.1 


L6 


LI 


L6 


1.05 


L6 


1.05 


L6 


1.0 


1.6 


LO 


L7 


LO 


L75 


1.0 


L8 

1 c 


LO 

1 n 



L7 
L66 
L6 
L6 
L5 

L5 
L5 
1.5 
1.5 
1.5 

L4 
L4 
1.4 
L3 
1.3 

L3 
L3 
L3 
1.3 
L3 

L3 
L3 
L3 
L3 
L3 

L3 
L3 
L2 
1.2 
L2 
1.2 



.9 
.9 

.85 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.75 
.75 

.75 
.75 
.75 
.75 
.75 



1.8 , 
L9 , 
2.75 1. 



LO 
LO 
LO 



.7 
.65 
.65 
.65 



L2 

La 
La 

L2 
L2 



.15i 

.15 

15 



topt 


Oct. 


LI 


LO 


LI 


LO 


LI 


LO 




LO 


LI 


LO 


LI 


LO 


LI 


1.0 


LI 


LO 


1.1 


LO 


LI 


LO 


LI 


1.0 


1.06 


LO 


L06 


LO 


L06 


LO 


L06 


10 


1.05 


LO 


LOS 


LO 


1.06 


LO 


L06 


LO 


L06 


LO 


L05 


1.0 


1.05 


LO 


1.05 


LO 


1.05 


LO 


L05 


LO 


1.05 


LO 


L06 


LO 


1.05 


LO 


L05 


LO 


1.05 


1.0 




LO 


.6 


.6 


.6 


.65 


.6 


.65 


.6 


.65 


.6 


.70 


.6 


.75 


.6 


.75 


.6 


.75 


.6 


.8 


.55 


.8 


.55 


.85 


.55 


.9 


.55 


.9 


.55 


1.0 


.55 


1.0 


.55 


LO 


.6 


LO 


.65 


LO 


.7 


LO 


.7 


.95 


.05 


.9 


.65 


.8 


.6 


.8 


.6 


.8 


.6 


.8 


.6 


.8 


.6 


.8 


.6 


.8 


.6 


.75 ; 


.6 


.75 




.75 



Nov. 



10 
LO 
LO 
LO 
LO 

LO 
1.0 
LO 
LO 
1.0 

1.0 
LO 
LO 
LO 
LO 

LO 
LO 
LO 
1.0 
LO 

LO 
1.0 
1.0 
LO 
LO 

LO 
LO 
LO 
LO 
LO 
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Rating tables for Smith Creek near Attgiista^ Mont. 

APRIL 16, 1906, TO JUNE 23, 1907. 



Gage 
height. 


Di8- 1 

charge. ' 


Oage 
height. 


Dis- 
charge. 


i hei^t. 


Dis- 
charge. 


hei^t. 


Dt8- 

eharg*. 


Feet. 


8ee.-ft. ' 


Feet. 


See.-ft. 


Feet. 


Sec.-ft. 


1 
Feet. 


0.80 


6 


1.60 


123 


2.40 


354 


3.20 


.90 


12 


1.70 


148 


2.50 


387 


3.30 


666 


1.00 


20 


1.80 


175 


2.60 


421 


3.40 


701 


1.10 


31 1 


1.90 


203 


2.70 


456 


3.50 


736 


1.20 


45 


2.00 


232 


2.80 


491 


3.60 


771 


1.30 


61 1 


2.10 


261 


2.90 


526 


3.70 


806 


1.40 


79 


2.20 


291 


3.00 


561 






1.50 


100 


2.30 


322 


3.10 


506 







Note.— The above table Is not applicable for ice or obstructed-channel conditions. It is based on eleven 
discharge measurements made during the above period, and is well defined between gage heights 0.9 foot 

and 1.6 feel. 

JUNE 24, 1907, TO JUNE 6, 1908. 



1.00 


13 


1.70 


132 


2.40 


335 


3.20 


613 


1.10 


21 


1.80 


158 


2.50 


368 


3.40 


687 


1.20 


32 


1.90 


185 


2.60 


40Q 


3.60 


761 


1.30 


47 


2.00 


213 


2.70 


436 


3.80 


835 


1.40 


64 


2.10 


242 


2.80 


470 






1.50 


84 


2.20 


272 


2.90 


505 






1.60 


107 


2.30 


303 


3.00 


540 







NoTi.— The above table is not applicable for ice or obstructed-channel conditions. It is based on four 
discbarge measurements made during the above period and the form of the previous curve, and is well 
defined between gage heights l.O foot and 1.9 feet. 

JUNE 6, 1908, TO OCTOBER 13, 1908. 



0.60 


17 


1.20 


107 


1.80 


242 


1 2.40 


404 


.70 


28 1 


1.30 


127 


1.90 


268 


2.50 


432 


.80 


40 


1.40 


148 


2.00 


295 


2.60 


460 


.90 


54 ' 


1.50 


170 


2.10 


322 


2.70 


488 


1.00 


70 , 


1.60 


193 


2.20 


349 


2.80 


517 


1.10 


88 ' 

1 


1.70 


217 


2.30 


376 


1 





^i^Tt.— The above table is not applicable for ice or obstructed-channel conditions. It is based on three 
disAarge measurements made during the above period, and is well defined below gage height 1.3 feet. 

OCTOBER 14, 1908, TO DECEMBER 31, 1908. 



0.60 
.70 


12 
20 


1 0.80 

1 


30 


0.90 


42 


1.00 


57 



.^{2^*-— The above table is not applicable for Ice or obstructed channel conditions. It Is based on one 
^^trge measurement made during the above period and the shape of the previous curve, and is not well 
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SURFACE WATER SUPPLY, 1907-8. 



Monthly disdiarge of Smith Oeek near Augusta, Mont., for 1907 and J90S. 
[Drainage area, 26 square miles.] 



Month. 



Discharge in second-feet. 



Run-off. 



Maximum. ' Minimum. ■ Mean. 



Per 
square 
mile. 



January 

February. . . 

March 

April 

May 

June 

July 

August 

September. 

October 

November. . 
December.. 



1907. 



The year. 



January 

February. . . 

March 

April 

May 

June 

July 

August 

September. 

October 

November. . 
December.. 



1906. 



The year. 



16 
25 
31 
45 
175 
806 
132 
32 
21 
13 
13 
13 



806 



I Depth In . 
I Inches on Total In 
j drainage acre-fc-et 
area. < 



12 

12 I 

12 

25 ! 

31 

61 

32 

21 

17 

13 

13 

13 



13.3 
15.7 
18.9 , 
40.2 I 
93 3 
171 , 
62.8 I 
23.3 
18.5 
13.0 < 
13.0 I 
13.0 



0. 512 

.604 

.727 i 

1.55 

3.59 I 

6.58 I 

2.42 ' 

.896 

.712 I 

500 

.500 

.500 



I 



a59 I 

63 

.84 

1.73 

4 14 

7.34 

2 79 

1 03 

.79 

.58 

.56 

.58 



12 ] 



41.3 



1.59 



21 eo 



13 


13 


13.0 


.500 


13 


13 


13.0 


.500 


17 


13 


13.4 


.515 


21 


13 


16.2 


.623 


453 


21 


9a8 


3.72 


780 


70 


230 


8.85 


54 


22 


36.9 


1.42 


34 


17 


19.1 


.735 


28 


14 


17.5 


.673 


67 


17 


37.6 


1.45 


25 


20 


22.3 


.858 


20 


12 


15.0 


.577 


780 


12 


44.2 


1.70 



.58 

.54 

.59 

.70 

4 29 

9.87 

1.64 

85 

.75 

1.67 

.96 

.67 



23.11 



818 

872 

1,160 

2,390 

5.740 

10.200 

3.860 

1,430 

1.100 

799 

774 

799 



.Vccu- 
rary. 



29,900 



799 
748 
824 
954 

5,950 
13.700 j 

2,270 

1,170 . 

1.040 ! 

2,310 : 

1,330 

922 I 

32.000 



D. 
D. 
D. 
C. 
A. 
A. 
B. 
C. 
C. 
B. 
C. 
D. 



MARIAS mVEIt DRAINAGE BASIN. 
DESCRIPTION. 

The headwaters of Marias River rise on the eastern slope of the 
main divide of the Rocky Mountains at an elevation of over 8,000 
feet and flow in an easterly direction through a region of elevated 
plains and prairies. Marias River proper is formed by the union of 
Cutbank and Two Medicine rivers, which meet at the eastern bound- 
ary of the Blackfeet Indian Reservation. From this junction to the 
Missouri, which it enters 14 miles below Fort Benton, its length is 
about 110 miles and its fall does not exceed 5 feet per mile. Its 
principal tributaries are Willow and Cottonwood creeks, which enter 
from the north, and Teton River, which comes in from the south. 

The general altitude of this country is from 3,000 to 4,000 feet, the 

plains rising by gentle terraces toward the mountains to elevations 

of about 5,000 feet. Grass is abundant and the region is devoted to 

grazing. Considerable spniee and pine timber is found at the head- 

^^aters in the mountains, but the remainder of the basin is bare except 

fringes and small groves along the streams. 
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Marias river drainage basin. 73 

The mean annual rainfall varies from about 60 inches in the 
mountains to 12 inches near the mouth of the river, the average for 
the plains section being about 16 inches. The streams are icebound 
from December until eariy in March, and this is the season of least 
flow. 

Irrigation has been practiced to a slight extent for a number of 
years in the valleys of the tributaries, and three large irrigation proj- 
ects are now under construction. One is being constructed by the 
United States Reclamation Service, and the other two under the 
Carey Act. Altogether about 450,000 acres will be reclaimed. The 
basin affords a number of excellent reservoir sites, which will be util- 
ized in storing the flood waters of the upper tributaries from which 
the principal water supply for these projects will come. 

The great fall and the abundant water supply of the upper tribu- 
taries of Marias River also afford favorable conditions for water-power 
development. 

Run-off records in this basin extend back to 1902. The wettest 
year since that time was 1903, and the driest was 1905. 

The following gaging stations have been maintained in this river 
basin: 

Cutbank Creek at Cutbank, Mont., 1905-1908. 
Marias River near Shelby, Mont., 1902-1907. 
Two Medicine Creek near Midvale, Mont., 1902-3. 
Two Medicine Creek at Family, Mont., 1907-8. 
Badger Creek near Family, Mont., 1907-8. 
Birch Creek near Dupuyer, Mont., 1907-8. 
Dupuyer Creek at Dupuyer, Mont., 1908. 
Teton River at Chouteau, Mont., 1905-6. 
Teton River near Belleview, Mont., 1905-6 and 1908. 

CUTBANK CREEK AT CUTBANK, MONT. 

This station, which is located one-half mile southwest of Cutbank, 
one-fourth mile below the Great Northern Railway bridge, and 12 
miles above the mouth of Two Medicine, was established August 4, 
1905, to obtain data for use in connection ^vith irrigation projects 
under consideration by the United States Reclamation Service. 

The intake of the Great Northern Rail way ^s pumping station is 
located a hundred yards above the gage. The average quantity 
pumped is about 14,000 gallons an hour for eighteen hours a day — 
equivalent to a continuous flow of 0.4 second-foot. 

The datum of the gage has not been changed since the station was 
established. The records during the winter months are somewhat 
affected by ice. The results taken as a whole can be considered as 
good. 
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Discharge meantremtnU of Citibank Creek at CiUbank^ Mont., in 1907 and 1908. 



DM*. 


Hydrognpher. 


.Width. 


Ana Of 
section. 


hS^t 


Dis- 
charge. 


1907, 

May 9, 

MiO-31 

Juw»U 


.. J. B, Picfsoii 


Act 
65 ■ 


78 
164 
175 
235 
150 
102 

75 

45.7 

3S.8 

UO 

100 
221 

7D 

57.4 


FetL 
3.51 
4.02 
4.04 
429 
3.85 
3.56 
a99 
a 17 
3L05 

3.09 
3L72 
3L89 
a. 07 
2.91 


Ste.-fL 
349 


.. J. K.St»wwt 

.. J. B. l*i«»n 


UO 

110 

1?^ 


754 

798 

1,020 


J\ll> IJU 

Aucusi « 

AU«U5lil«.. 


J, B, Herson 


108 


631 


do 

do 

FoUansb<« and PicffMn. 


1« 

90 

80 


369 
234 
107 


J, E.Sl»w«rt 


60 


77.0 


IWK 

Anra.'i 

Mayil .... 

Ju«M^;M 

Aui^t^l f*,. 


.. A, F. Hurh 

do 

do 

Si^v ikn uhl Hih4i 


MR 

106 

133 

100 


423 
390 
755 
129 


J. K- S«<»w*rt, 


64 


60.9 









1W,> .K^ WVHl, inf^i^ ./ i\:h^nk Otri aS r>*:httnk^ Mo^f../*ir 1907 and 1908. 
(lYftBk MuMi a»l OaH«l FMctx obnmts.] 





IVX 


Jt*a. 


rtrtv 


M«r. 


Afr- 


M*T, 


^s3l^ 


^=:t 


Aaif- 


Sifpc 


Ore 


Nov. 


Dec. 




TrM* 


























1 








4? 

41 


44 

4: 


1} 


4£ 

4i 


45 
41 


X.4 
14 


X4 


X2 
X2 


XO 
XI 


2.9 


i 






XO 


X 




4,' 







4 f 


JL> 


44 


4 : 


14 


It 


X3 


Z9 


2.9 


*. 










x>> 


X^ 


4S 


4:> 


11 


li 


XI 


2.9 


19 


X 




- 




, ... 


x> 


1* 


41 


41 


Xi 


XI 


XI 


XO 


XI 


♦. 










X«J 


1« 


4t 


4)S 


14 


xr 


X2 


19 


X06 


"* 






i^ 


J.* 


i » 


iC^ 


4 -.J 


4 1 


& K^ 


L i 


XI 


2.9 


XI 


V 










1 - 


k > 


4 i 


1* 


1 i 


Xi 


XI 


XO 





♦. 










J. V 


i V 


44 


i. » 


1 i 


i. i 


X • 


2.9 





M. 




X^ 




^ 


J. w 


1 > 


4J5 


i. » 


S.i 


X2 


XI 


19 















1< 


ir* 


4* 


I « 


t : 


If 


11 


XO 











^ V 




k K- 


i. * 


«. t 


i. * 


J. > 


1 I 


1 • 


XO 




.V 






« ^ 




i V 


I. * 


\ : 


X * 


3^ » 


14 


XI 


x.is 




^ 






* V 


i.> 


.^ • 


\ ^ 


^ 


^ X 


i. * 


1 { 


11 


X2 










% N? 




i, V 


i^ 


% i 


i.> 


1 • 


X5 


li 


XO 




M. 






% ^ 




«. V 


t. • 


* t 


t- 


i; 


t« 


i: 


1«F 








V 


* » 




s • 


* * 


V A 


i. * 


H 


J. J 


1 -6 


XO 




>^ 






« «* 




J^ > 


* -o 


s. V 


1 ^ 


ki 


1« 


1 L 


.1 ^ 




'* 






* .' 




\ • 


* -' 


i. >> 


^ 1 


11 


1 C 


J. 9 


i -te 




•»- 






% 




J. *.- 


«. «■ 


V 1 


i. » 


i: 


x; 


L 1 


Xi» 




» 






* > 




t. « 


«. ) 


*. t 


1 \ 




L 4 


l: 


« .« 










^ 1 




» « 


« 1 


■^ , 


. 1 


^ • 


1 ; 


1 1 


i «^ 










« 




V *> 


*. • 


" 


^ » 


. 


* * 


L * 


X * 




%. 




« 


V 


'. ^- 


V ' 


V * 






_ 


I. I 


J.*. 


1 > 




■'- 






V V 






k V. 


*. > 




>, 


i» 


;. 1 


♦S3 




*k. 






V \ 


V « 


^ , 


^ ^ 


^ »^ 






•• r 


1 1 


1*> 










* X 


.. fc' 


■v « 


^ 


^ ^ 


. , 


* 


• « 


>. . 


1 x^ 




V 






» 


. ., 


^ , 


^ 


%• V 


, 


_ 


;. I 


;. ! 


i Ni 




H. 










^ , 


^ * 


*. • 


> « 




» « 


L 1 


X 1 




^- 










^ ^ 


X X 


V >. 




• 


i. J 


i^ ' 


1^ 




i. 


^«»>. 


* 




•. s' 




V • 




" • 


» « 




11 






















V ^ 


.^ 


V ^ 


.. « 




I I 


1 * 


1 J 


X3 












,, 








,* 


' 1 


i- 1 


11 


X2 


<»». 












^ 


^ . 


k 




, 4 


L * 


1 » 


X2S 


^ 




^ 










V 


h 




t 


. tS 


1 1 
If 


X3 
X4 


1 


^3 


^ 






- *■ 


X V 


- 






_' t 


1 r 


L 1 

W 1 


X4 
X4 


w 




1 - 








V 








« 


•^ } 


L 1 


X4 


PC 


^^^H 


1 -- 
















• 


_ 1 


1 t 


X5 


c 


^^M 


f « 






' ^ 


V V 








^ 


. 1 


1* 


X5 




4r 


i** 


MMM 


k ^ivNft^ 


^ . ^ 


V ^ ' 


,'t ' « 


■-*iiV « s^ 


T*W 










7 


kri 


jriB 


^ 
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Daily gage height in July of Cutbank Creek at Cutbank, Mont. , for 1907 and 1908 — 

Continued. 



Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Doc. 


1908. 
11 








3.25 

3.3 

8.35 

3.4 

3.5 

Z.A 
Z.A 
3.4 
3.5 
3.0 

3.7 

as 
as 
as 
as 

a? 
a65 
ae 
ae 
a 55 


as 
a9 

4.1 
4.0 
4.1 

4.2 
4.05 

a9 
as 
as 

a 75 
a7 
a7 
a7 
a 75 

a9 
ao 
a9 
a9 
as 
a95 


4.7 

46 

45 

435 

425 

415 

415 

41 

40 

40 

a95 

as 
as 
a7 
a7 

a7 

a7 

a7 

a65 

ae 


a5 
a5 
a5 
a5 
a5 

a5 
a5 
a5 
as 
a4 

a4 
a4 
a4 
a4 
as 

a3 
a3 
a2 
a2 
a2 
a2 


ao 
ao 
ao 
ai 
ai 

ai 
ai 
ao 
ao 
ao 

ai 
ai 
ai 
ai 
ao 

ao 
ao 
ao 

2.95 
2.9 
2.9 


2.S 

2.S 

2.S^ 

2.S 

2.S 

2.S 
2.9 

ao 
ao 
ao 

2.0 
2.9 
2.9 
2.9 

ao 

ao 

ao 

ao5 

ai 

ai 


ao 
ao 
ao 
ao 
ao 

ao 
ao 
ao 
ao 
ai 

ai 
ao 
ao 
ao 
ao 

ao 
ao 
ao 
ao 
ao 
ao 


ao 
ao 
ao 
ao 
ai 

a 15 

a2 

a2 

a2 

a2 

a2 
a2 
a2 
a2 
ai 

ai 

ai 

a2 

a25 

a2 


a5 


12 








a5 


13 








a5 


14 








a5 


IS 








a5 


1( 








a4 


17 








a4 


18 








a5 


19 








a5 


30 








a5 


21 








3 •> 


22 








ae 


23 








ae 


24 








ae 


25 








ae 


36 








a5 


27 








ae 


S 








ae 


29.... 








3.7 


». 








a7 


31 








ae 















XoTt— Creek frosen entirely across January 1 to February 11, 1907. March 3-21, 1907, It was full of 
ancborlce. Ice conditions December S, 1907, to March 31. 1908, and December, 1908. 

Rating tables for Cxitbank Creek at CiUbank, Mont. 
FOR 1907. 



m^L 


Dis- 
charge. 


h^^t. 


Dl8- 1 
charge. 1 


Oage 
height. 


Dis- 
charge. 


Gage 
height. 


Dis- 
charge. 


Feet. 


Sec.-ft. 


Fea. 


See.'fU \ 


Feet. 


8ee.-ft. 


Feet. 


See.'ft. 


a 00 


60 


400 


760 1 


5.00 


1,780 


6.00 


3,020 


a 10 


S4 


4.10 


845 1 


5.10 


1,890 


6.20 


3,300 


a 20 


125 


420 


940 1 


5.20 


2,010 


6.40 


3,580 


a 30 


180 


430 


1,040 1 


5.30 


2.130 


6.60 


3,860 


a 40 


248 


440 


1,140 ' 


5.40 


2,260 


6.80 


4.140 


a 50 


322 


450 


1,240 


5.60 


2,370 


7.00 


4,420 


a 60 


400 


460 


1,345 1 


5.60 


2,500 


7.20 


4,700 


a 70 


483 


470 


1,450 ! 


6.70 


2,630 






a so 


560 


4 80 


1,560 , 


5.80 


2,760 






ago 


658 


490 


1,670 1 


5.90 


2,890 







Jvn.—The above table Is not applicable for ice or obstructed-channel conditions. It is based on nine 
<wMrgemeaaur(>ments made during 1907 and is well defined between gage heights 3.0 feet and 4.5 feet. 

APRIL 1 TO JUNE 4, 1908. 

[Indirect method for shifting channels used.] 

JUNE 5 TO DECEMBER 31. 1908. 



2.80 


45 


a 70 


589 


460 


1,460 


6.00 


3.110 


2.90 


65 


a 80 


676 


470 


1,570 


6.20 


3.370 


a 00 


94 


a 90 


765 


480 


1,680 


6.40 


a 630 


a 10 


138 


400 


855 


490 


1,790 


6.60 


3,890 


a 20 


197 


410 


945 


5.00 


1,900 


6.80 


4,150 


a 30 


264 


420 


1,040 


5.20 


2.140 


7.00 


4410 


a 40 


340 


430 


1,140 


5.40 


2,380 


8.00 


6,810 


a 50 


420 


4 40 


1.240 


5.60 


2,620 


9.00 


7,310 


a 60 


503 


450 


1,350 


5.80 


2,800 







^^n.— The above table Is not applicable for ice or obstructed-channel conditions. It is based on three 
ata mada during the above period and the form of the previous curve and is not well 
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ffaiii/ fliMfhargt^ in terfrnd-Jui^ of Cutbank Creek at CulbarUt^ Mont.^ for 1908. 



h»¥ 



I 
J 
I 
4 
h 

n 

I 

A 

II 
III 



A iff 


Uny 


Intifi, 


Utr, 


W, 


i.im 


\r,i 


2M 


2, (MM) 


\mi 


•iftft 


l,7W) 


utt, 


AM 


l.fMM) 


IM) 


'AH) 




Mi 


m) 




Am 


4IM» 




IMI 


4MA 




i^ft 


(MM) 


,1 


lOA 


MA 





Day. 



Apr. 

105 


Umj. 


Jane. 


Day. 


Apr. May. 


Jim 


475 


! 

V.'.V.'.J 


21 


425 
520 
520 
530 
520 

420 
377 
330 
330 
290 


400 




125 


560 
740 
650 
740 

815 
680 
545 
460 
460 


22 


385 


151 


23 


380 
375 
400 

545 
560 
560 
560 
475 




180 


24 




250 


25 




180 


26 




180 


27 




180 


28 




250 


29 




330 


30 






31 




605 













NiMH riii<m* ilim<liurK<*N wi*ri« ubtalntHl by the Indirect method for shifting channels. 

Mtihfhiy dimhnriff ^if Cuthank Oeek at Cutbank, Mont., for 1907 and 1908. 
I l>rainai(e area, 071 square milea.] 



M\vuih 









D 

Maxtmunu 


Iscbarse In second-feet. 




Run-off. 




Mtnlmum. 


1 

MeMi. 


Per 
square 
mUe. 


Depth in 
incoeson 
drainage 


Total in 
acre-feet. 


Accu- 
racy. 










area. 










»D 


aaos 


0.24 


j 
12,300 D. 






«W 


,710 


.74 


38,300 D. 






:>i> 


.368 


.31 


16,000 1 D. 


* * •.* 


,"€< 


4:,^ 


.«22 


.47 


24.400 A. 


\ .■%<' 


.v> 


3r: 


.STSi 


.67 


S4,500 . A. 


4 nV 


.VH 


X M^ 


LLJ 


L25 


64,900 A. 


AA' 


r^^^ 


.>> 


.iSI 


.64 


33,000 A. 


^♦^ 


^4 


'ro 


.i:\) 


.20 


10, 100 A. 


^"' 


' ^* 


Ac 


-'-LI 


.24 


12.200 A. 


V* 


•<• 


?^ » 


-^we 


.11 


5,470 B. 


\ 


*4 


3iK » 


*v 


.07 


3,490 D. 






4>*' 


.«o 


.06 


3.260 


D. 
D. 


K <-V 


r»' 


SOO 


256.000 


v.* 


3» 


.30 


15.500 


V 




j^ 


31*^ 


.» 


30. 100 D. 




•V. 


• i. 


: 1^ 


L<r 


97.000 C 


N .^ 




^ 


v:! 


-45 


3,400 B. 


.X 


y_ 


«k 


• •* 


* •, 


6.530 B. 


^ 


^ 


^ • 


•.^> 


..>i 


4.370 C. 


.V 


., 




i« 


;j 


6.S30 B. 


X 


^ 




^. 


'.^ 


S.3» B. 








3 




7.690 D. 












W.OOO 



%%^%^ %KS*€% \s K* v.. 



. ^^ X«.X-! 



• ♦^ ' 



/ 



%^*i «^t^*«. ^.. 4. *\ * ^'* %^ ?i^«:i?? :i4»tir James A. 

, -.^ I - ' -f* ^ « fi vith irrigation 

... * •» X 

, ^^ -i: <:i. .1 n. The total 

^ .1 %^.T 5> Ziken from 

» *. » .^ ^ :r^ ^Aziks and 
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receive their supply from some of the upper tributaries, especially 
Birch and Dupuyer creeks. 

The conditions for obtaining accurate discharge data are good, 
except during part of the winter months, when ice exists. The gage 
datum has never been changed. The discharge curve is shown in 
figure 2, page 24. 

Discharge measurements of Marias River near Shelby^ Mont., in 1907. 



Date. Hydrographer. 

1 


Width. 


May 20 


Robert FoUansbee 


Feft. 
200 
200 
246 
190 
170 
ISO 
140 


Jane 12 




itfwV 


Follanubee *^n<l Pti^'aon , ^ 


July 13 


J. B. Pieraon 


July 27 


do 


August 21 

October 18 




J. E. Stewart 







Area of 


Gage 


section. 


height. 
Feet. 


Sq.ft. 


HOQ 


5.2(} 


8«H 


6.23 


1,250 


A. 91 


721 


4.74 


674 


4.00 


40/i 


3. IM 


350 


2.79 



charge. 



8ec.-/f. 
4,520 
4,2:40 
7,H10 
2,910 
1,«10 

474 



Daily gage height ^ in feet, of Marias River near Shelby ^ Mont., for 1907 and 1908. 
[James A. Johnson, observer.] 



Day. 








19( 


71. 
Sept. 


Oct. 






1908. 


May. 


June. 

5.05 

5.7 

6.3 

6ul 

5.8 

5.5 
6.05 
6.3 
6.»;5 

5.8 

5. .35 

5.15 

5.3 

5.45 

5.35 

5.5 
5.1 
4.«J 
4.6 
4.*i5 

4.9 
^cO 
lil 
14 9 

V.y \ 

7 IV 
* f 


July. 


Aiifr 


Nov. 

2.8 
2.8 
2.9 
2.9 
2.9 

2.9 
2.9 
2.9 
2.9 
2.9 

2.9 

2.8 
2.H 
2.8 
2.8 

2.8 
2.8 
2.H 
2 H 
2.7 

2.7 
2 7 
2 7 
2 7 

1 7 
4 « 
1 « 
11 


Dec. 

2.7 
2.7 
2.7 
2.7 
2.6 

2.6 
2 6 
2.^ 
2.6 
2.7 

2.7 
2 */ 
2 */ 
2 6 
2.6 

2.6 
2 *. 
2 ♦, 
2. ."i 
2..S 

2 .: 
2 .J 

2 .'/ 
2 •> 

^•^ 
2 \ 

J s 
2 i 

1 i 


Jan. 


1 


6.4 

5.85 

5.65 

6.2 

5.85 

5.4 
5.1 
5.6 
4.9 
4.85 

4.8 

4.75 

4.7 

4.6 

4.55 

4.4 
4.3 
4.4 
4.4 
4^3 

43 
4.5 
4.4 
4.3 

< t 

41 
X^ 

%^ 

1 % 


3.8 
3.8 
3-8 
3.7 
3.7 

3.6 
3.6 
Xt, 
.3.5 
3.6 

3.7 
3.7 
3.6 
3.5 
3.5 

3.4 
3 5 
.3.4 
3.3 
3-3 

3 2 

3 2 
Z 1 
:j 2 

i i 
1 4 
ft 4 
1 « 
Jt I 


3.7 1 

3.6 

3.5 

3.5 

3.5 

.3.6 
3.5 
3.5 
3.4 
3.3 

3.3 
3.3 
3.2 
3.3 
3.3 

3.3 
.3.3 
3 4 

3 i 
3.4 

.3.4 

:j ■} 
i i 

Z i 

■7 t 

4 \ 
% I 

% 2 
1 i 
1 1 


3.2 
3.2 
3.1 
3.1 
3.1 

3.0 
2.9 
2.9 
2.9 
2.9 

2.9 
3.0 
3.0 
3 
2.9 

2.9 

2.H 
2. H 
2 H 
2.H 

2.H 

2. H 

2 K 
2 •» 

i 4 
1^ 

:r 4 
1% 

29 


2. 5 


2 




2.5 


3 




2.5 


4 




2.4 


5 




2.4 


« 




2.4 






2.4 


5::;;::;;;:::-:-::::::::;;: 

W 

u 









2 4 

2 4 

2.4 

2.4 


12 

13 

U 

li. 

1* 






IT 






l<j 

U... 

%. 


i3 

.x4 

.> 3 

4.% 
4.3i 








M 




2» 




3L 

a _...._^^..-.«* 


".. . 




*1- 
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SURFACE WATER SUPPLY, 1907-«. 



Rating tables for Marias River near Shelby ^ Mont. 

JUNE 27, 1907, TO JANUARY 11, 1908. 



0«w 

hPiKht. 
Frrt. 


charge. 
Sec-ft. 


Oase 
height. 


Dis- 
charge. 


Oare 
height. 


Dis- 
charge. 


Gage 
hel^it. 


Dis- 
charge. 


Feet. 


Sec^i. 


Feet. 


Sec.-ft. 


Feet. 


8ee.-fL 


•J. 41) 


2.W 


3.fiO 


1,020 


4.60 


2,650 


5.70 


4.920 


•J. M 


m) 


3.60 


1,130 


4.70 


2,840 


5.80 


5,140 


a.w) 


335 


3.70 


1,250 


4.80 


3,030 


5.90 


5,370 


•J 70 


385 


3. HO 


1,370 


4.90 


3,230 


6.00 


5,600 


•J. NO 


440 


3.90 


1,500 


5.00 


3,430 


6.20 


6,060 


•JWI 


«00 


4.00 


1,640 


5.10 


3.630 


6.40 


6,520 


.i.OO 


ftiO 


4.10 


1.790 


5.20 


3.840 


6.60 


7,000 


.1, 10 


1^40 


4.20 


1,950 


5.30 


4.050 


6.80 


7.480 


.1. JO 


720 


1 4.30 


2.120 


5.40 


4,260 


7.00 


7,970 


a, *> 


MO 


4.40 


2.290 


5.50 


4.480 






a.4U 


910 


4.50 


2.470 


5.60 


4,700 


1 





NoT> Th«« aK>\-i^ Ul^ i« not applicable for ic« or obstructed-chaanel oonditioDS. It is based on five 
«llw^)mi iti> i)i<mMUi^)iMU,s maile auriug 1907, and b well defined between gage heights 2.7 feet and SJi feet. 

MAY ». 1907, TO Jl NE 36. 1907. 

[Indindcl method for shifting channels used.] 

mi»/v ./k^>4«i*v»» «» f>t\\^Hii-hH, of Jiiarias Riirr tuw Shelby, Mont., for 1907. 



^V^^ 



)yi<v> Jw<w> 






IH>. 



May. 



June. 



Day. 



May. June. 



>V a%' 






i»iV 



4.51!^ 


21 


4,840 
4.580 
4.030 
4.020 
3,100 

2.610 
2.520 
2.580 
2,770 
2.950 
4.170 


3.300 


4. iW 


22 


5,700 


4 Sc« 


23 


21,600 


■1 TV 


24 


29.500 


4.SA 


J5. 


16,000 


4*r*" 


Jl 


8,340 


3^ SV 






3L ;* 


» 




; SV 


2* 




L ^X 


9f 






Si 





V .» » I .J.>i.K.. >,^ , %•./'».«. V %*• ■•..•^ Sic \g ]l^y^: ,j*^ lS*y: OMuI 1908. 



V*.'. 






* ' 

% 



Ra^-off. 




rvc-Y = 




Acco- 


:\rTi^ oc 


Total in 


ncy. 


:r-w-nMe 


acre-ieet. 




*^ 






L*i 


M.700 


A. 


4. * 


On. 000 


A. 


: ,^ 


:S4 ow 


A. 


tt" 


tvl.TXlO 


A. 


> 


5^.50) 


A. 



i: 3K» I B. 

>v #(10 I c. 
jr.ja. I D. 



<)i^«ft> I 
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TWO MEDICINE RIVER AT FAMILY, MONT. 

This station, which is located at the Holy Family Mission, 16 miles 
southeast of Browning, Mont., and about 6 miles above the mouth of 
Badger Creek, the nearest tributary, was established April, 1907, to 
determine the amount of water available for irrigation. 

The United States Reclamation Service has under consideration a 
project which will use about 200 second-feet of water for irrigating 
land north of the stream for the Blackfeet Indians. The water will 
be diverted near the mouth of Little Badger Creek, a small tributary 
entering from the south above the station. A storage reservoir will 
be built at Two Medicine Lake near the headwaters of the stream to 
augment the low-water flow. The only diversion from this stream 
at present is that made by a ditch which supplies water for about 
100 acres of land on the farm at the Holy Family Mission. It heads 
about 2 miles above the gage. 

The datum of the gage was lowered 0.96 foot July 21, 1908. The 
results are good at this station except during the winter months, 
when they are affected by ice. 



DMarge TneasuremenU of Two Medicine River at Family y Mont,^ in 1907 and 1908. 


Date. 


Hydrographer. 


Width. 


Area of 
aection. 


Oa^ 


Dis- 
charge. 


1907. 

April 36 

Iby 18 


Ri>bf>rt Fn||RniiN?fl.. 


FtH. 

84 
75 
85 
88 
43 
43 

86 
89 
100 
64 
65 


423 
460 
311 
135 
132 

307 

366 

138 
56.3 
54.0 


Feet. 
3.05 
4.85 
4.65 
3.45 
2.29 
2.32 

3.20 
3.81 
2.68 
2.00 
1.99 


Sec.-ft. 

488 


J. E. Stewart 


2,090 


Jane 11 


J. B. Pierson 


2,110 


July 12 


do 


1,070 


Adjust 12 


do 


265 


September 2 


do 


263 




A. F. Hoch 


770 


.do 


1,330 


JDly2U. 


Ht^wart and H^ich . ^ 


375 


August 18 a . . . 


do 


103 


October la 


A. F. Huch ., 


100 









a Made by wading. 

DaUy gage height, in feet , of Two Medicine River at Family y Mont., for 1907 and 1908. 
[WllUam Rlpperger and Mike Kittson, observers.] 



Day, 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1W7. 










3.(^ 
3.00 
3.10 

ao5 

3.20 

3.18 
3.30 
4.50 
4.15 
4.80 

5.00 
4.60 
4.10 
4.50 
4.70 


5.10 
6.60 
5.30 
4.90 
4.80 

4.90 
4.95 
5.60 
5.30 
5.00 

4.70 
4.60 
4.65 
4.55 
4.40 


■4.35 
4.25 
4.40 
4.30 

3.95 
3.80 
3.55 
3.55 
3.55 

3.50 
3.50 
3.50 
3.40 
3.30 


2.60 
2.60 

%m 

2.60 
2.55 

2.50 
2.45 
2.40 
2.35 
2.35 

2.35 
2.30 
2.25 
2.20 
2.20 


2.35 
2.30 
2.30 
2.28 
2.25 

2.28 
2.30 
2.30 
2.30 
2.30 

2.35 
2.40 
2.40 
2.35 
2.35 


2.30 
2.15 
2.10 
2.05 
2.05 

2.00 
1.95 
1.95 
1.90 
1.90 

1.90 
1.85 
1.85 
1.85 
1.85 


1.60 
1.60 
1.60 
1.60 
1.60 

1.60 
1.60 
1.60 
1.60 
1.60 

1.60 
1.60 
1.60 
1.60 
1.60 


1.60 


2 










1.60 


3 










1.55 


4. 










1.55 


% 










1.50 


6 










1.50 


7 










1.45 


8 










1.40 


9 










1.40 


10. 










1.40 


11 










1.55 


12. 










1.55 


U 










1.55 


M. 










1.55 


U 













1.55 
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SURFACE WATEB SiUPPLV, 1907 -B. 



iMilu mt^ heighi, in Jul, o/Tm Mtdicim- IHvrr at Family, Mont.Jor m/7 and mjS- 



SHy, 



16- . 



190?. 



ai 






31. 



4.. 



IW. 



Ian. 



Psb. 



Mftf. 



AliT. 



Mmy. 



11./, 

U» 
12.. 

IS. 

IS*, 



It, 



«+■«»•*"> 



34..., 



as.. .. 



1,4 
I A 

11 

1.1 

L4 

1-1 
I 4 
U4 
14 

1,4 

1.1 

ua 
I. a 

1-3 

\rs 

1 a 
1 .1 
1^ 
La 

1,3 
1.^ 
La 

La 



La 

L,1 

i.:i 
La 
La 
La 

1,3 
La 

L3 

La 
La 

LS 
1.3 
l, S( 

La 
a.a 

LJJ 

La 
La 
La 



a, 05 
a.tui 

2 w 



4-tr2 
i.m 

4, 71) 
43r» 

a »* 

4 45 



Millie. 


July 


Aug. 


440 


t.Z'f 


X i;^ 


iSU 


3. 1« 


^in 


4 LJS 


3 IJi 


2 m 


425 


3.(W 


2 us 


4 4l> 


i !*.^ 


2.02 



L3 
1.3 

L a 

L3 
L3 

],a 
La 

L3 

LT5 

L7& 
L7ft 
L ?a 
I.Tfi 
1.75 

LTS 
L7fl 
1-Tfi 
L7& 
L7& 

L7J^ 
L75 
L75 
L7S 
LTfi 

L7Sk 

L7& 
I.7S j 
1.7S 

L :f. 

L7S I 



L7a 
i,7s 
LHa 
1 Aa 

L^ 

MM) 
I Wfi 
2.Ci) 

2.10 

2. &i) 

Sf.TO 
;t. 10 

4.U'U 
4 211 
4 4() I 

4 Ml 

4;mi 

•im , 

3, HO 

a .10 ' 
a, M^ 
3 ao 1 

II 30 
IJ-mi 



2M1 

2.00 
1 110 
2.>!I0 

3.20 

:{. no 
a. Ml 

4 10 
41(» 

4. 211 

4 S\ 

Lm 



4. fill 
.VMO 

!4. 4(J 
<l. IK) 
&. 10 

:» 20 

^1 IS 
4 00 



tV.211 
7.»0 



4* 



A. Ill 




h:«i 


;tw 


a.Jio 


» (^-V 


a,w) 


3,7 


a.Hii 


3.0 


3 71) 


a. 5 


3 70 


a. 4^1 


a,;ii 


3 4 


a.7ii 


3.* 


a.JtJ 


a. 75 


a ou 


a. a 


a.vi 


3 a 


a7s 


3.3 


a.wt) 


a.i 


4 70 


a.o 


s. ;fti 


1 




fi^i(iiir; iiihhijf^r Tun MrtHeine River ai FamilUt Mont 
\PHIL W to JVKK 2Jfl07. 






pis- , fi*p** Ul*" 





Ftet. 

a. 00 


« 


5.10 


2,430 1 


s.ao 


2,&4& 


S3D 


J^fiTO 


A, 40 


2,WSi 


5 f^ 


2, ego 


S^ffJ 


a.offt 



.kilxiw m.war»^m.MiM ffi^tk iltirliitt tn-^ .ktHivH i«*tixHl ao^l ti^t form oT tHe <ubi 



. . U Is tiii9«l on 1*0 

subsaaacui curve- II H 



tiUl> wfll U*iiit**J^ 
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Gage 
hefeht 


Dis- 
charge. 


Gage 
height 


Die- 
charge. 


hel^t 


DiB- 

charge. 


Gage 
height. 


Dis- 
charge. 


Feet. 


See.-/t. 


FeH. 


aee.-ft. 


Feet. 


See.-ft. 


Feet. 


See.'ft. 


1.30 


17 


2.50 


370 


3.70 


1,230 


5.80 


3,500 


1.40 


25 


2.60 


425 


3.80 


1,320 


6.00 


3,760 


1.50 


35 


2.70 


485 


3.90 


1,410 


6.20 


4,030 


1.60 


50 


2.80 


545 


4.00 


1,500 


6.40 


4,310 


1.70 


70 


2.90 


610 


4.20 


1,690 


6.60 


4.500 


1.80 


95 


3.00 


680 


4.40 


1,890 


6.80 


4,870 


1.90 


120 


3.10 


750 


4.60 


2,090 


7.00 


5,150 


2.00 


150 


3.20 


825 


4.80 


2,310 


8.00 


6.800 


2.10 


185 


3.30 


900 


5.00 


2,530 


8.40 


7,550 


2.20 


225 


3.40 


980 


5.20 


2,760 






2.30 


270 


3.50 


1,060 


5.40 


3,000 






2.40 


320 


3.60 


1,140 


5.60 


3,240 







NoTi.— The above table is not applicable for ice or obstructed-channel conditions. It is based on four 
dtscliarge measurements made during the abov« period, ana is well defined l)etween gage heights 2.0 feet 
snd 5.0 feet. 

JUNE 17 TO OCTOBER 17, 1908. 



1.80 


58 


2.«) 


283 


3.20 


695 1 


3.90 


1,280 


1.90 


79 


2.60 


331 


3.30 


770 


4.00 


1,380 


2.00 


103 


2.70 


383 


3.40 


850 


4.10 


1,480 


2.10 


131 


2.80 


438 


3.50 


930 


4.20 


1,580 


2.20 


163 


2.90 


497 


3.60 


1,015 , 


4.30 


1,680 


2.30 


199 


3.00 


560 


, 3.70 


1,100 


4.40 


1,790 


2.40 


^1 


3.10 


625 


' 3.80 


1,190 







Non.— The above table is not applicable for ice or obstructed-channel conditions. It is based on three 
discharge measurements made during the above period and the form of the previous curve, and is fairly well 
defined below gage height 3.0 feet. 

Monthly discharge of Tivo Medicine River near Family ^ Mont. ^ for 1907 and 1908. 
[Drainage area, 368 square miles.) 







Run 

Depth in 

inches on 

drainage 

area. 


-off. 

Total in 
acre-feet. 

4,740 

92,200 

158,000 

60,400 

15,900 

16,800 

6,760 

3,150 

2,460 




Month. 


Maximum. 


Minimum. 

420 
475 
1,640 
455 
126 
248 
60 
50 
25 


Mean. 


Per 
square 
mile. 


Accu- 
racy. 


1907. 
April 26-30 


505 

2,930 

7,550 

2,130 

425 

320 

225 

60 

50 


478 

1,500 

2,650 

982 

250 

282 

110 

53.0 

40.0 


1.30 

4.08 

7.20 

2.67 

.704 

.764 

.299 

.144 

.109 


0.24 

4.70 

8.03 

3.08 

.81 

.85 

.34 

.16 

.13 


A. 


May ..::...:..::...::::. 


A. 


Jane 


A. 


July 


A. 


August 


A. 


September 


A. 


October 


C. 


November 


D. 


December 


D. 






The period 






I 




360.000 
















1906. 
January 


25 




19.8 
17.0 
65.2 

704 
1.420 
1,800 

449 

171 

101 

112 


.054 

.046 

.177 

1.91 

3.86 

4.89 

1.'22 

.465 

.274 

.:<04 


.06 

.05 

.20 

2.13 

4.45 

3.64 

1.41 

.54 

.31 

.19 


1,220 
978 

4,010 
41,900 
87,300 
71,400 
27,600 
10.500 

6.010 

3.780 


D. 


P^hntary 




D. 


Mamh , , 


82 
1,990 
2,880 


17 
82 
370 
660 
239 
79 
68 
79 


D. 


April 


B. 


Miy ;:::::::::.:..:::::... 


A. 


June, 20 days 


B. 


July 


770 
283 

im 

147 


B 


August 


C. 


September 


C. 


October 1-17 


C. 








1 




255,000 



















Note.— Discharge January 27- February 8, 1908, estimated. 
31260— IBB 246—10 6 
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SURFACE WATER SUPPLY, 1907-8. 



BADUEK CHEER NEAll FAMIia', MONT, 

This cstatiorij which is locate^l near the road crossing 4 miles ^ast 
uf Family, iloiit., was established April 20, 1U07, to tk*termine tli© 
aaiount of wnt^r available far irrigation. The I'luttni Statics Heela- 
jimtion Service proposes to divert the natural flow of the ssjtreaiii to 
irrij^ate land in the eastern part of thi" Bhickfeet Indian Reservation 
and nurth of Birch Creek. 

The gage and heueh markn were waslied out in June, ISOS, and a 
new gage was estahlislied July 22, 1908, about 400 feet farther up 
stream and at a different datum. As the bench mark was deslro3^ed 
the relation between the two gages couhl not be determined. 

On aci'ount of poor channel conditions and absence of high-water 
meiisurements, high- water record;^ are only fair. The low recordsj 
however T are good. 



Datt*. 


Tljdn»grai>hjer. 


Width. 




hajj^ 




AfiTU2ti*...,.. 

Jt*Jy3^,,,. 

Aii}!iist IS . , . 


Robprt Frail Biisbee*.,., .,,„., ,„..,-^,_, ...,^ 


no 

4S 

an 

27 


■£¥) 
203 
tU4 

IN 

4t.ti 


.«« 

.m 
i.Tii 

2.4H 

2.10 


*"-4 


1, H. t'lerson. . .. . . . .^..^p^,. ^i...^^^...^...^..,.. 


430 


do ,.,.,.. ...»,.,..._., 


2^ 


£^pti't[ilitir 4 

Aprtne 


..do . . *..*, 


244 


A. F. niii!ii..,.H ,*• ^.... 


2tf 


da . ....*, ,«*- . .. . 


#PI 


July 22« ^ . 


SttiwartamI [ftiub.. ..».,...,..._. ^..- ^ -,.,.. 


33B 




A. F,Uucti.-. .*...-. ,......*_ 





d Had? by Wading. 
NtfTK-— Thflre was a marktHi crlmutisi^ ki iriPcTmn»M*l ransed t^y hl^h waU'r hi l\HK7. 



Dai iff gaffe hfhjhi, in/iti, uf Hnfkffr Cnek nenr Fnmittj, Mont., for 1907 ft rid J90S. 
I J. t. Um'kvfstaillL, ubstTvur.) 
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2. 10 
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Si-Pt. 
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oei. 
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a.^rj 


a-7s 

.78 
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:i.;iti 


ate 
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'j.:hi 


t.iu 
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.78 


.OS 
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.L ^ . . . < . . 
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.a& 




a, i« 


2.10 
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,H» 




.1, ^'i 


2, mi 




.H.5 


.7*i 


,ft& 




:L 'III 


1 mi 




.^^ 
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,68 




a. ir, 


l.^MJ 


l.io 


.HTi 
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-a» 




[I, IXI 


h w 


1.02 


,85 


.73 
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ii.iffr 


l.iif. 


l.uo 


.SS 


.?J 


*6S 




y.sMj 


1.75 




.S8 


.?J 


.86 




2. tHJ 


t 70 




.ah| 


.72 


.1)8 




;i.T.'-j 


U^i 




.\ni 


.72 
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:3 7il 


I.Ui 


.'JfJ 
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.Oft 




irif< 


1,+JO 


.un 


.Sft 
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Daily gage height^ in feet, of Badger Creek near Family, MonL, for 1907 and 1908- 

Continued. 



Day. 


Apr. 


May 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec 


1907. 
21 




2.80 
2.80 
2.66 
2.60 
2.30 

2.10 
2.10 
2.10 
2.46 
2.70 
2.80 

.95 
1.22 
1.36 
1.28 
1.42 

1.60 
1.90 
2.10 
2.05 
1.80 

1.82 
1.88 
1.75 
1.88 
1.96 

1.88 
1.76 
1.68 
1.68 
1.60 

1.60 
1.60 
1.60 
1.70 
2.00 

2.20 
2.00 
2.06 
2.10 
2.30 
3.00 


2.86 
a30 

"iso" 
a3o 

3.10 
3.15 
3.20 
3.00 
2.80 

3.90 
3.50 
3.20 
6.90 


1.40 
1.36 
1.30 
1.28 
1.26 

1.22 
1.20 
1.20 
1.30 
1.26 
1.20 


0.88 
.88 
.90 
.90 
.90 

.90 
.90 
.95 
.90 
.85 
.96 


0.82 
.80 
.80 
.78 
.78 

.78 
.78 
.78 
.78 
.78 


0.70 

.70 
.70 
.70 

:?8 

.68 


0.60 
.60 
.62 
.66 




22 






23 






M 






25 






26 








27 


1.36 
1.10 
1.25 
1.30 






28 






29 






30 








31 


. 






1906. 
1 


.60 
.60 
.48 
.48 
.48 

.48 
.48 
.48 
.46 
.46 

.48 
.60 
.70 
.88 
.86 

.88 
.88 
.90 
1.30 
1.50 

1.72 
1.50 
1.70 
1.60 
1.40 

1.22 
1.15 
1.08 
1.00 
1.00 




2.06 
2.06 
2.10 
2.06 
2.08 

2.06 
2.06 
2.06 
2.06 
2.06 

2.06 
2.10 
2.20 
2..10 
2.26 

2.20 
2.18 
2.15 
2.12 
2.12 

2.10 
2.10 
2 10 
2.08 
2.08 

2.08 
2.08 
2.05 
2.06 
2.05 
2.06 


2.02 
2.02 
2.02 
2.00 
2.00 

2.00 
2.00 
2.00 
2.00 
2.00 

2.00 
2.00 
2.00 
2.00 
2.00 

2.00 
2.00 
2.00 
2.00 
2.00 

2.00 
2.00 
1.98 
1.98 
1.96 

1.98 
2.00 
2.00 
2.00 




2 






2.00 
2.00 




3 . . 






2.60 


4 






2.80 


5 


1 




3.00 


6 










3.26 


7 










3.50 


g 








2.00 
2.00 
1.96 

1.95 
1.95 
1.95 
1.95 
1.96 

1.95 


3.76 


9 








3.40 


10 








3.40 


11 








3.40 


12 








3.40 


13 








3.40 


M 




1 




IS 




1 




16 
















18 










19 






2.10 
2.12 






20 






3.40 


21 




2.45 
2.43 




22 








23 









24 




1 




25 




1 


2.00 

2.00 
2.26 
2.25 
2.50 
2.50 





26 










27 









2.80 


28 











29 










30 










31 






... 






















NoTt.— Gftw washed out June 5, 1906: replaced July 22, 1908. 
vith tbe old ones, 
keeonditioiis during December, 1907 and 1906. 



New gage heights are not comparable 



Rating tables for Badger Creek near Family, Mont. 
APRIL 26 TO JUNE 23, 1907. 



ih^t. 


Dte- 
cfaarge. 


i Gace 
hei0it. 


Dis- 
charge. 


1 Gage 

^ height. 


Dis- 
charge. 


! Gage 
height. 


Dis- 
charge. 


' Fett. 


Sec-ft, 


Feet. 


8ee.-ft. 


' Feet. 


See.-ft. 


Fett. 


See.-ft, 


I 1.10 


170 


' 1.80 


400 


. 2.50 


730 


3.20 


1.133 


1.20 


195 


1.90 


440 


2.60 


7H3 


3.30 


1.195 


1.30 


225 


2.00 


480 


2.70 


83* 


3.40 


1.2.57 


1 1.40 


255 


1 2.10 


625 


2.80 


894 


, 3.50 


1.320 


1.50 


290 


2.20 


575 


2.90 


951 


' 3.60 


1,383 


1.60 


325 


2.30 


625 


3.00 


1.010 






1.70 


360 


* 2.40 


677 


3.10 


1,071 


\ 





^Wl---The above table is not appllcahle for Ice or oMtructed-channel conditions. It is based on one dl»- 
c&vge aciHuuue&t made during tois period and Uie form of subsequent curves and is only approximate. 
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SURFACE WATER SUPPLY, 1907-8. 



Rating tables for Badger Creek near Family , Mont. — Continued. 
JUNE 24 TO NOVEMBER 24, 1907. 



hdSKi. 


Dis- 
charge. 

Ste.-ft. 


height. 


Dis- 
charge. 


1 Ga« 
hei^t. 

' FeeL 


1 DliH 
1 charge. 

! S€erft. 


II Oa<e 
i: height. 


Dis- 
charge. 


Fnt. 


' Fat. 


See.-ft. 


Feei. 


8ec.-fL 


a60 


190 


1.50 


464 


2.40 


, 876 


3.30 


1.410 


.70 


212 


1.60 


502 


2.50 


1 930 


3.40 


1.475 


.80 


236 


1.70 


542 


2.60 


985 


3.50 


1.540 


.90 


264 


1.80 


584 


2.70 


1.040 


a. 60 


1.605 


1.00 


294 


1.90 


628 


2-80 


i 1.100 


3.70 


1,670 


1.10 


326 


2.00 


674 


2.90 


' 1.160 


3.80 


1,740 


1 i.ao 


358 


-2.10 


722 


a. 00 


1.220 






1.30 


3«2 


2.20 


772 


3.10 


1.290 






1.40 


4:S 


2.30 


824 


3-20 


1.345 







Note. -Theabox^tahlebnotapiaicahleforiceorobstnicted-channelcoiiditioDs. It is based on three dis- 
charite nteasurenients made during 1907 and is fairlj well defined belov gage height 1.5 feet. AboTe gage 
h«4ght 1.5 t^t the extension is uncertain. 

APRIL 1 TO JUNE 4, 1908. 



a40 
.50 
.» 

.» 

1 tm 

I- 10 

1 .x> 

I .V 

I m 



133 
IM 

375 



1.50 


410 


U« 


905 


3.40 


2.080 


1.60 


450 


1 2-70 


990 . 


3.60 


2.220 


1-70 


490 


! 2 <« 


1.015 


4-W 


2.360 


1-80 


535 


2^90 


I.IOS 


5.00 


2.500 


1 » 


5« 


3-00 


1.1^5 


5.20 


2.660 


2 W 


^^ 


3- JO 


1.3s5 


5l40 


2.830 


2-10 


675 


3-40 


1.410 


5.« 


2.980 


2 20 


725 


3-^0 


l.S«) 


5l» 


3.140 


2-» 


775 


3-'» 


1 «70 


6.00 


3.300 


i«» 


!es 


4'Xl 


l.HtW 






2.» 


«i» 


4.20 


l.MO 







NoT« - - Ttw «N>x-r U^V' b noT «f t^liraNe lor ice or o^strtrle^rttannH cooditioas. It is based on two dls- 
eharc*^ wy<«a»nrTr>^iv n-.* V .i.'.'^-c : V AN->>r pfr»i sr^l the rrofral lomi of Ibe 1907 curve. It is f»t\j 
w^)\k4\iWHi N^>« PMX tK-ijtn 2 I* >re«, A N>\^ 2 <> f«^i ii»e raunc is i 

JILY Jl TO DECEMBER XI MWc 



127 






asi 






:*M>>ciLaBBri caoditiots. It is based on three 
«ia. rtjs ta^^ relets to tbe new gage estsb- 



Jlf,N% Ja i»A^W^ y R7.7j>f- C^»i %^Hr f*cTi.*.>. Mcmi ./jr 1907 and 19<Vf. 




HI 



—, 



%.u 


xm 


xm 


WLmn 


M^m 


e.mm 


xn 


n.m 


i^m 


u,m 


vo 


KW 


t.a 


m«o 




%m 



Hi 






r1.H 
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BIRCH CREEK NEAR DrPtTTER, MONT. 

This station, which is located at Shields ranch, 12 miles northwest 
ofDupuyer, Mont., and about 25 miles from its junction with Two 
Medicine Rirer, was established July 25, 1907, to determine the 
amount of water available for irrigation projects on the Blackfeet 
Indian Reservation. 

Xo storage is used on tWs stream, but a number of ditches divert 
water for irrigation. The largest of these, owned by the Conrad 
InTestffient Company, diverts water about one-half mile below the 
station. 

The gage datum remained the same from the time the station was 
established until the high water of Jime, 1908, when the gage was 
washed away and the channel changed. A temporary staff gage 
was put in July 23, 1908, about 200 feet below the original gage. 
This gage was used until October 1, 1908, when a permanent chain 
gage was established one-fourth mUe above. 

Ditdiarge mmturemenU of Birch Creek near Dupuyer, Mont., in 1907 and 1908. 



Date 


Hydrographer. 


Width. 

Feet. 
73 
70 
65 

65 
70 
35 
30 


Ami of 
section. 


%25...'.... 


RolMvt Fnllim<«h4><» 


'%S,- 


Aupmu 


J. B. Pterson 


95 


Septembers.. . 


do 


86 


1908. 


A. F. Hoch 


84.5 


do 


12a 


JnJra. 


Stewart aod Huch 


7(>. (i 


Ao|ustl9«.... 


do , . 


52. 3 









hei^t. 

1 


charge. 


Feet. 
3.20 


"«••& 


2.85 


182 


2.71 


lt» 


2.71 


153 


3.32 


381 


2.44 


168 


2.20 


113 



o Made by wading. 
My gage height, in feet, of Birch Creek near Dupuyer, Mont., for 1907 and 1908. 
IR. F. Shields and R. A. Earhart, observers.] 



i>«y. 


July. 


Aug. 


Sept. 

2.8 

2.75 

2.7 

2.7 

2.7 

2.7 
2.7 
2.7 
2.7 
2.7 

2.7 

2.7 

2.75 

2.75 

2.7 


Oct. 


Nov. 


Dec. 


Day. 

1907. 

10 

17 

18 


July. 


Aug. 



2.8 
2.8 
2.8 
2.8 
2.8 

•2.8 
2.75 
2.75 
2.75 
2.75 

2.75 

2.8 

2.8 

2.8 

2.8 

2.85 


Sept. 


Oct. 

2.5 
2.5 
2.5 
2.5 
2.6 

2.6 
2.5 
2.5 
2.5 
2.5 

2.5 

2.5 
2.5 
2.5 
2.5 


Nov. 

2.46 
2.45 
2.45 
2.45 
2.45 

2.45 
2.45 
2.45 
2.45 
2.45 

2.45 
2.45 
2.45 
2.45 
2.45 


Dec. 


2... 

3.... 


3.05 
3.05 
3.05 
3.05 
3.0 

2.95 
2.9 
2.85 
2.8 
2.8 

2.8 
2.8 
2.8 
2.8 
2.8 


2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.55 
2.55 

2.55 

2.55 

2.56 

2.5 

2.5 


2.6 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.6 
2.6 
2.5 

2.45 
2.45 
2.45 
2.45 
2.45 


2.45 
2.45 
2.45 
2. Ah 
2.45 

2.45 
2.45 
2.45 
2.45 
2.45 

2.45 
2.45 
2.45 
2.45 


2.7 
2.05 
2.(i5 
2. 65 
2.66 

2.65 

...... 




5....;;;;;; 

6... 

7.. 




19 

20 

21 






8.... 

9.. 

10... :::;;;; 




22 

23 

24 

25 






n.. 

12 


26 


3.1 
3.1 
3.1 
3.1 
.3.1 
3.05 




n... 




27 

28 




IS.. 




29 

30 

31 
















1 
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86 SURFACE WATER SUPPLY, 1907-6. 

Daily gage height^ in/eet, of Birth Creek near Dupuya-y MoTiLjfor 19€7 and 1908 — Con. 



Day. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


SepL 


Oct. 


Nov. 


Dec. 


1906. 
1 




2.30 
2.25 
^25 
2.25 
2.25 

2.25 
2.25 
2.25 
2.25 
2.30 

1 2.35 
2.50 

1 2.55 
2.55 
2.60 

2.60 
2.60 
2.70 
3.10 
3.20 

: 3.30 

■ 3.» 
3.30 
3.25 

' 3.10 

1 

2.90 
2.90 
iS5 
iAi 
2 *) 


2.80 
2.87 
2.92 
2.87 
2.94 

3.25 


5.99 

aoo 

5.13 
6.83 




2.30 
2.32 
2.25 
2.32 
2.35 

2.36 
2.25 
2.35 
2.27 
2.30 

2.23 
2.25 
2.26 
2.35 
2.28 

i28 
Z26 

IS 

2.24 

2-28 
2.30 
2-> 
2.30 

2-» 
2.30 
2.21 
2- W 
2-K 
2.20 


2.15 
2.18 
2.13 
2.10 
2.20 

2.12 
2.20 
2.10 
2.15 
2.13 

2.10 
2.80 
2-60 
2.50 
2.50 

2. SO 
2.18 
2.17 
2.15 
2.13 

iTO 
2.50 
2.80 
2.80 

iii" 

2.25 
2-23 


3.95 
4.04 
4.03 
4.04 
4.10 

4.09 
4.13 
4.10 

• iii 

4.10 
4.10 
4.11 
4-18 
4-18 

4.19 
4.15 
4.14 
4.13 
4-11 

4.01 
4.02 

"ioi 

4-06 

4.05 
4.03 
4.04 
4-05 
4.05 
4.04 


4.04 
4.05 
4.05 
4.06 
4.05 

4.05 
4.08 
4.02 
3.96 
3.96 

4.00 
3.99 
3.95 
3.89 
3.88 

3.87 
3.95 
.\96 
3.95 
3.91 

3.93 
3.93 
3.93 
X94 


3.87 


!:::::::::::::;::::;i:::::::: 

4 

5. 


3.88 
3.94 
4-35 
4.05 


6 








4.04 


7 




3.17 
3.34 
3.24 
3.26 

3.32 
3.38 
3.32 
3.42 
3.50 

3.49 
3.42 
3-36 
3-32 
3.30 

3.32 
3.29 
3-28 
i35 
3-27 







4-17 


g 








3.96 


9 








3.91 


10 









3.83 


U. 








4.03 


12. 






4.00 


IS. 








3.88 


14. 






4.00 


15, 


^30 

2-30 
2-30 
I 2-30 
'2-30 
.30 

1 2.30 
2-30 
2.25 

2.25 
2-30 

! 235 
2.40 

' 2.5l> 
2-.V 

2.A> 
2.A* 

! 






4.83 


If. 


1 




4.51 


17. 




4.32 


IS. 


! 


4. 10 


19, 




4.52 


20. 




4.80 


21 


1 


4.88 


22. 




4.89 


23 

.M 


i 2-44 

1 2.56 

' •» .10 




JR, 


3.46 ' 2-50 

1 3.44 1 2-tO 

3.4S ' 2-40 

3.n4 ' -2-.W 

4.«X) ?-^ 


3.94 
4.00 
3.95 
3.89 
3-86 




2S 

2» 

JU 

il 















N'.>r». -*"««p w^fcf!ti*d o«l Jim^ 5, 1907. Ofcewrrw *w»t S^ptmnbrr 22-3a. WOC. 



lee eooditioiis Decem- 



Hating uy.es for Birrk {^*Tft n*%ir I>Hpu^^ Jloni, 
JVLV i3^ l«C. TO n*XK 4. 19«L 



I ., 



o«* 


1>^ 


•UiV' 


tw- 


»".*i«e 


T**.. 


Omf 


Dfeu , 


i<».:^v 


v-^ar^ 


brt^h; 


cfc^r^ 


fc^.-tV^- 


rtiifw- 


brt^i- 


ciurjie. 


F"* 


5<r--* 


F'M 


5*c^ 


F-^ 


5*^ 


F«* 


S^-ff. 


i -V 


H.* 


X \> 


.V^ 


\ .V 


-'*' 


4 -V 


l.*^ 


t V 


A' 


i A* 


A** 


* •..» 


v->i 


^ t* 


l.rt» 


i ».» 


' *^ 


i V 


v\J 


* .V 


*V- 


3.i» 


l-^JW 


i V 


f » 


1 •.» 


*o 


* X* 


1. •»* 


5. ** 


2.,V(» 


i. <' 


I x> 


i V 


«-v 


4 *.' 


1. '. V 


i-4.i 


2-J*> 


i "^.* 


',-♦ 


1 V 


>J»- 


* V 


1 *>* 


x^ 


2-*» 


, ^. 


*"^ 


X ^* 


XH' 


* V 


\ ■»' ' 


*v,V 


2- two 


i 4? 


i*-* 


J.H' 


^v 


* -" 


t. • \> 






i JC 


r^i 


i. V 


^ 


V* 


:. av 













s -Hv fN vv-i' ** 5w *"*• ^ ..-v.'-* vf * ^'Kv»-<w >-r. *• -iMasL It l< Nopd on live dte- 
•V .: ' ^ N 4 V ►. -^r*,."^- J. X • .. •. -r*^ vv*^csa^ heists 2.5 feet and 



,* 4/ 



2*4 

2J4 
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Monthly discharge of Birch Creek, near Dupuyer, Mont., for 1907 and 1908. 
[Drainage area, 155 square miles.] 



Month. 



1907. 

July 25-31 

August , 

September 

<3ctober , 

NoTember , 

December 1-14 

1908. 
Mirch 15-31 

is?*:;:::::;::::: 

July 23-31 

Aupjst 

September 



Discharge in seeond-Jeet. 



Run-off. 



Maximum. 



250 
177 
133 
116 
109 



116 
365 
1,310 
211 
147 
281 



Minimum. 



250 
166 



116 
109 
109 



85 
85 
177 
133 
109 
95 



Mean. 



268 
189 
150 
122 
111 
109 



92.4 
167 
390 
169 
126 
150 



Ann Am inches O^ 

2ille ^™»»^ 



1.73 
1.22 
.968 
.787 
.716 
.703 



.506 
1.08 
2.52 
1.09 
.813 
.968 



0.45 
1.41 
1.08 
.91 
.80 
.37 



1.20 
2.90 
.36 
.94 
1.08 



Total In 
acre-feet. 



Accu 
racy. 



3,720 
11,600 
8,930 
7,600 
6,600 
3.030 



3,120 
9,940 
24,000 
3,020 
7.750 
8,930 



NoTi.— Discharge June 4, 1908, estimated. Discharge interpolated for missing daj's in September, 1908. 
DUPUYER CREEK AT DUPUYER, MONT. 

This station, which is located at the highway bridge at Dupuyer, 
Mont, was established April 15, 1908, to obtain data for use in 
connection Mvith irrigation projects in that locality. 

The datum of the gage has not been changed since the station 
was established. Frequent discharge measurements are necessary to 
insure good rasults at this station as the channel conditions are poor. 
Ice affects the results during the winter months. 

Discharge Tneasurements of Dupuyer Oeek at Dupuyer ^ Mont.^ in 1908. 



Date. 


llydrographer. 


Width. 


Area of 
sedition. 


GaKe 
heiKht. 


Dis- 
charge. 


April 14 


A. F. Huch 


Feet. 

38 
30 
40 
2rt 
2.J 


28.9 

31.1 
27.4 


Feet. 
1.22 

1.66 
2.37 
1.28 
1.08 


Sec.ft. 
21.9 


iUyl9« 


do 


(i6. 9 


Jane 16 


. ..do 


2.'i3 


Joly22« 


Stewart and Huch 


63. 1 


Aogu8*19«...- 


do 


32.7 










a Made by wading. 
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SURFACE WATER SUPPLY, 1907-8. 



Daily gage height, in feet, of Dupuyer Creek at Dupuyer, Mont., for J908. 
TGeorge A. Little and Hildreath Miller, observers.] 



Day. 


Apr. 


May. 


June. 

2.40 
2.02 
2.32 
3.02 
4.80 

4.70 
3.98 
3.96 
3.91 

a« 

3.74 
3.64 
3.54 
3.24 
2.76 

2.36 
2.32 
2.30 
2.29 
2.28 

2.27 
2.24 
2.20 
2.20 
2.18 

2.16 
2.16 
2.15 
2.14 
2.13 


July. 


Aug. 

1.06 
1.08 
1.06 
1.06 
1.03 

.99 
.96 
.96 
.94 
.92 

.88 
.91 
1.46 
1.39 
1.30 

1.26 
1.14 
1.08 
1.10 
1.10 

1.10 
.1.05 
1.05 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
.99 


Sept. 

0.98 
.98 
.98 
.96 
.95 

.94 
.90 

.88 
.85 
.85 

.85 
.85 
.82 
.82 
.82 

.86 
.94 
.95 
.95 
.95 

.90 
.90 
.90 
.95 
.95 

1.00 
1.02 
1.02 
1.03 

1 


Oct. 

1.05 
1.02 
1.03 
1.03 
1.03 

1.01 
1.03 
1.02 
1.02 
1.02 

1.02 
1.02 
1.02 
1.02 
1.02 

..«. 

1.03 
1.02 
1.02 
1.02 

1.02 
1.02 
1.02 
1.04 
1.04 

1.03 
1.03 
1.03 
1.03 
1.04 
JO. 


Nov. 


Dec. 


1 




1.24 
1.24 
1.12 
1.18 
1.16 

1.14 
1.14 
1.14 
1.24 
1.37 

1.42 
1.47 
1.52 
1.61 
1.74 

1.78 
1.71 
1.68 
1.66 
1.66 

1.65 
1.64 
1.62 
1.58 
1.50 

1.62 
1.87 
1.88 
1.78 
1.80 
1.99 


2.10 
2.08 
2.07 
2.04 
2.01 

2.00 
1.98 
1.98 
1.94 
1.88 

.1.86 
1.84 
1.91 
2.06 
2.02 

1.96 
1.93 
1.89 
1.68 
1.66 

1.64 
1.51 
1.32 
1.27 
1.23 

1.22 
1.22 
1.10 
1.10 
1.10 
1.08 


1.03 
1.03 
1.03 
1.03 
1.03 

1.03 
1.03 
1.03 
1.04 
1.04 

1.04 
1.04 
1.05 
1.00 
2.00 

1.05 
1.04 
1.04 
1.04 
1.04 

1.04 
1.04 
1.04 
1.04 
1.04 

1.04 
1.05 
1.10 
1.11 
2.00 


2.01 


2 




2.01 


3 1 


2-00 


4 1 


2.00 


5 1 


2.00 







7:::: ...: ! 




8 




9 






10 






n 






12 






13 . .. 






14 






15 


1.22 

1.21 
1.21 
1.21 
1.22 
1.22 

1.22 
1.22 
1.23 
1.23 
1.23 

1.23 
1.24 
1.24 
1.24 
1.24 




16 




17 




18 





19 




20 





21 




22 

23 

24 

25.. 




26 

27 

28 

29 

30 

31 








1 



Note.— Ice conditions November 15, November 28- December 31. 

Rating tables for Dupuyer Creek at Dupuyer, Mont. 
APRIL 14 TO JUNE 5, 1908. 



Gage 
height. 

Feet. 


Dis- 


Oftge 


Dis- 


Gage 


Dis- 


Gaee 
height. 


Dis- 


charge. 
Sec.'ft. 


height. 
Feet. 


charge. 
Sec.-ft. 


height. 
1 Feet. 


charge. 


charge. 


Sec.-ft. 1 


Feet. 


Sec.'ft. 


1.10 


14 


2.00 


110 


1 2.90 


335 1 


3.80 


Gm 


1.20 


21 


, 2.10 


133 


3.00 


370 1 


3.90- 


700 


1.30 


29 


2.20 


152 


1 3.10 


405 1 


4.00 


740 


1.40 


38 


2.30 


173 


3.20 


440 ! 


4.20 


820 


1.50 


48 


2.40 


195 


3.30 


475 . 


4.40 


900 


L60 


59 


2.50 


220 


3.40 


510 , 


4.60 


980 


1.70 


71 


2.r.o 


245 


3.50 


545 


4.80 


i,oeo 


L80 


85 


2.70 


275 


3. GO 


680 






1.90 


100 


2.80 


305 


3.70 


620 







Note.— The above table is not applicable for ice or obstructed-channel con(*itions. It is based on two 
discharge measurements made during the alwve period and the form of the subsequent curve, and is not wf>U 
defined. Above gage height 2.0 feet this table is only approximate. 

iVXn 6 TO NOVEMBER 27, 1908. 



n.Mp 


Ui 


\ *4\ 


98 ' 


2.40 


257 


3.40 


580 


0,flO 


17 


i 70 


114 ' 


2.50 


284 


3.60 


650 


LOD 


2'^ 


1 \ SQ 


131 1 


2.00 


313 


3.80 


720 


tio 


»4 


\ *^0 


149 1 


2.70 


343 


4.00 


790 


tan 


44 


i.m 


1(W 


2.80 


375 


4.20 


870 


1 ti«i 


W 


^.10 


188 


2.90 


407 


4.40 


950 


Lm 


09 


'' 30 


209 , 


3.00 


440 


4. GO 


1.080 


hm 


Xi 


2.:)0 


232 

1 


3.20 


510 


4.80 


1,110 



p a Um ' 1 I bjfi t» tlOl nppi \ r Jt U\e for ice or obstructcd-channel conditions. It is based on thiee 
'vmvii tx rnii4e durUiiz rho above period and is fairly well defined below gage height 2.5 feet. 
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MABIAS RIVER DRAINAGE BASIN. 89 

Monthly tHscharge o/Dupuyer Creek at Dupuyer, Mont., for 1908. 



Mooth. 


Discharge in second-fret. 
MATimum. Minimum. Mean. 


Run-off 
(total in 
acre-Ceet). 


Accu- 
racy. 


April 14-30 


24 

114 
1,070 

188 
77 
28 
30 
33 


22 
15 
119 
32 
16 
11 
27 


23.1 
64.1 

406 

120 
31.6 
19.3 
27.7 


779 
3.330 
24.100 
7,380 
1,940 
1,150 
1,700 
1.730 

42,100 


c. 


Mky 


B. 


joi :..:..::...:: 


B. 


July 


A. 


Aufnist 


B. 


September 


C. 


Octobw 


C. 


November 


28 


29.1 


C. 


The period 










1 





Note.— Discharge estimated for Novemlwr 15, 2»-30. 

TETON RIVER NEAR BELLEVIEW, MONT. 

Teton River, the most important tributary' of Marias River, rises 
in the Rocky Mountains and flows eastward in a course aj^proxi- 
mately parallel to that of Sun River, crossing and recrossing the sixth 
standard parallel north, and emptying into the Marias River about 
a mile above the point where the latter joins the Missouri. 

This station, which is located 1 mile north of Peeble's ranch, 16 
miles above Chouteau, Mont., was established November 26, 1904, to 
obtain data for use in connection with irrigation projects. The near- 
est post-office is Belleview. 

No important tributaries enter the stream near the station. Prac- 
tically no water is diverted above the station, but the ordinary flow 
below is appropriated and used for irrigation. 

An irrigation project now being constructed under the Carey Act 
proposes to store the flood water of Teton River in a reservoir located 
about 5 miles north of the gaging station. The water will be diverted 
one-half mile above the gage. The capacity of the reservoir is 90,000 
acre-feet and can be increased to 210,000 by raising the top of the 
(lam 20 feet. It will serve 120,000 acres of land on the north side of 
the river. 

The first gage was spiked to a post on the left bank about 40 feet 
above the bend of KrofTs irrigation ditch. March 9, 1905, it was 
moved by the observer 250 feet upstream to avoid the effect of the 
dam erected at the head of the ditch below. On May 8, 1905, the 
gage was referred to the bench marks, and it was found that the 
datum had been raised 0.78 foot in moving, while the difference 
between the level of the water surface at the old and new locations 
was but 0.10 foot. The gage datum was lowered on this date 0.20 
foot. May 8, 1906, the gage was again moved \\ milcc; up stream to 
Mr. Bjomstad's new ranch and set at an entirely different datum. 
The station was discontinued during 1907, but was reestablished 
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SURFACE WATER SUPPLY, 1907-8. 



ap\in June 16, 1908, near the location of the gage that was used dur- 
ing 1006, but there is no connection between the gage reading. 

Tlie current is swift at the gage and the river never freezes entirely 
across. The conditions for obtaining accurate discharge data during 
lugli water are rather poor on account of the shifting channel. 

Dischargf meanirements of Teton River near Belleview, Mont., in 1908. 



Date. 



Hydrographer. 



WWth. 



I Area of 
section. 



Gaee | Dis- 
height, charge. 



Junetn*. . 
Juivs* 


. J. K.Stewart 

Raymond Richards 


' 65 1 

33 ' 


-it 

77.1 
52.1 
49.5 


Feet. 
6.98 
5.55 
4.M 
4.81 


Sec.-ft. 
841 
297 


A\»jri»j»iau... 
iVtolwU*.. 


do 

do 


:::::::::::::::; g! 


113 
89 



• Made llrom cable. 



» Made by wading. 



An/y gngt height^ in feel, of Teton Rirer near Btlleriew, Mont, y for 1908. 



(Belle Peebles. ob«rrer.] 



lVa> Juiw^ July Viuc J^pt. iVt, [ Nov. 



)0 



«^9 







VAN 






i 

.\ ,» 

.\ ,^ 

4 >» 

4 ^ 



4,S 
4-S 
4.S 
4 'i 

4.7 

i.T 

4 : 
4 : 
4.: 
4.: 



4.7 
4-S ' 
4.V 
4-S 

4.S' 

4.: 
•1 : 

4.> 



U S.'^ -V ^ 4'» 4* 4> 

I,' V : V \ 4 4 4. : 4 N 

\.< -• \ .V 4 >> 4 : 4. N , 

\i * v"' V > 4-4 i : 4 N 

\,V \,V ,VA 4.:^ 4.' 4.> 



4.7 I 
4.V , 
4.S : 

4,N 

4.>| 

4.S 
4.S 

4.N 

4 > 
4.> 

4 7 
4 : 
4.: 
4 : 
4.: 



Dfc- 


Day. 


;,». 


July. 
5.SS 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


4.6 


16... 


* 7.1 


4.9 


4.7 


4.S 


4.7 


4.6 


4.^ 


17... 


. K«« 


S-5 


4.9 


4.7 


4.8 


4.7 


4.6 


4.(> 


IS .- 


^ 9 


5.4 


4.9 


4.8 


4.8 


4.7 


4.5 


4.6 


1^ .. 


«».73 


.Vi5 


4 9 


4.8 


4-8 


4.7 


4.5 


4.«i 


2k)..- 


«vi5 


S-i 


4.9 


4.7 


4.8 


4.7 


4.5 


4.ti 


21 - - 


^33 


0^3 


4.9 


4.7 


4-7 


4.7 


4.5 


4.t^ 


»* 


r J 


52 


4.9 


4.7 


4.7 


4.7 


4.5 


4 !» 


.XJ - 


. ^3 


^2 


4.9 


4.7 


4.7 


4.7 


4.5 


4.: 


-4 -- 


,^ * 


-^ 2 


4-9 


4.7 


4-7 


4.7 


4.5 


4.7 


::>- - 


«^l 


3^2 


4.> 


4.7 


4.7 


4.6 


4.5 


4.7 


■^ 


v.l 


VI 


4.S 


4.7 


4.7 


4.6 


4.5 


\ ' 


^~ 


X ■"» 


5 I 


4-S 


4.7 


4.7 


4.6 


4.4 


4 * 


v, 


* v> 


5.1 


4-^ 


4-7 


4.7 


4.6 


4.4 


4 > 


«• 


X . 


,vl 


4.^ 


4.7 


4.7 


4.6 


4.5 


4 r 


% 


,v . 


5 I 


4-S 


4.7 


4.7 


4-6 


4.5 




51... 




xl 


4-S 





4.7 




4.6 



■* 5: 



.\sr Kc % * -r, Jif.--»X,. I\^ 19tlS. 




•■' *-:*■ 


*'W*K 


••«4^ 


->^ 


~«^ 


*v^ 


•"*se 


I>t*- 


H^.' 


v-^.V-X^ 


N>,.- 


<>^-;J*. 


V-,' 


.>^-^. 


bn.-^;- 


efc^nce- 


»•• 


S.V •'' 


r.. 


.<c -' 


' jr>. 


.VT-* 


.»w 


S«rv\ 


*. A* 


.V 


S A' 




♦ *' 


<«.. 


~ h: 


I. !?♦» 


4 V 


«> 


V n' 


> 


». V 


.^' 


V V 


: .*r.> 


4 V 


<• 


V Si 






N* 


V j: 


1. VVi 


4 '.' 


■•. 


.». " 


. 


•, ". 





s *: 


: 442 


4 S.' 


<• 


V V 


.^« 


• X 


"•^ 


•V 


: OS 


♦ V 




V <* 


. . 


» * 


X^ 


% "<• 


: 'M 


•VAr 




. ^ 


.»>v 


• V 


Vx' 


jv V 


:.?.«) 


« afc 






wv 


' » 


V * 






a» 


^m 


• m 


•v " 


' * 


* X 




• 


a m 


m 


m m 


^ • 


•y 


'■'-' 







-- v.T.n-^ vo-:ops^ Ic fe based on four 
>UiikN. <«<. ^^ML {:;a^ ^le^^jUs 4.6 feet and 7.5 
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MUSSELSHELI. RIVER DRAINAGE BASIN. 
Monthly discharge of Teton River near Belleview^ Mont., for 1908, 



Month. 



June 

July 

August 

September.. 

October 

Norember. . 
December.. 



The period. 



Discharge in seoond-feet. 

Mean. 



Maximum 



1,080 
346 
141 
95 
95 
95 
76 



Minimum. 



345 
167 
95 
76 
76 
60 
33 



909 

253 

118 
79.8 
86.4 
78.5 
65.4 



Run-off 
(totalin 
acre-feet) 



54,100 
15,600 
7,260 
4,760 
5,310 
4,670 
3,410 

96,100 



91 



A(vu- 
rocy. 



MUSSELSHELL BIVEB DBAINAOE BASIN. 
DESCRIPTION. 

Musselshell River is formed by two forks. The North Fork (or 
master stream) rises on the southern slopes of the Little Belt Moun- 
tains in the northern part of Meagher Coimty, Mont., at an elevation 
of 8,000 feet above sea level, flows southeastward for 10 miles, 
emerging into an irrigable valley, one-half mile to 1 mile in width, 
and joining the South Fork near the town of Martinsdale, 30 miles 
below its source, at an elevation of 4,700 feet above sea level. The 
South Fork has its source in several small streams draining the north- 
ward slopes of Crazy Mountains, about 20 miles southwest of Mar- 
tinsdale at an elevation of 5,500 feet above sea level, and flows 
northeastward through a valley 1 mile to 3 miles wide. From Mar- 
tinsdale the Musselshell flows almost due east for 130 miles to )(el- 
stone. where it turns abruptly to the north, and 60 miles farther on 
it enters the Missouri. 

Bekrw the forks the valley widens and Is bordered by low rolling 
hills. The larger part of the basin is covered by glacial depositH. 
TTie soil is black loam, and when properly irrigated the land is suit- 
able for agriculture. Forestation is scant. At the headwaters of 
the North Fork pines are found, but elsewhere the timber cj}r\s\sH 
onhr of the few cot ton woods and willows that fKirder the stream 
channels. The mean annual rainfall is ab^iut 25 inches in the upfKT 
areas of the basin, but near the mouth of the river it de<Teas^*s to 12 
inches. 

The principal source of supply for the streams in this ba^^in U the 
mehing aiow. Ice forms on the streams durinjr the wint**r months. 

The mbolarifs of the Ma*vseL-hfU are small intennittent .'-tn^arns 
and the firer exhibits wide variations in dwhanr'^-. Mu^h of the 
water i§ oaed foe irrigation, the divemons all Hr.z ^-ir.alL \h\nt/j 
the irngating season the Mussel-hfll carri*^ but lit!**- «at*-r. 

A p g ^ j c<.i DOW under way tmd-^r the Car^y Lac.d A^-t will utilize 
aaaall bat caDceflent reservoir mtp on the N\»rh F^rk to h^or^ tFw»r 
flood watos of that stream aiid of CTe-ikerboard Cre^-k whirh » iH be 
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'•^ .Tw^-^. r T-^ lAiK -toI jip^ :.•>« 

'. J J rrf>:v^f aimmirmip wmg^ m -rw^ ITno^r North 
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/ .^*' ',♦/'» ;'. '.^ At HAr\f>wU,n. Mr.at , IIWT-*- 

# ,,,.' .v,.'\ ^ , rvr ^ rf h /iTT m ; It, Ml .n t . . V?fStl- IWT 

'^/ *r / M^ ^4 V(.|*^l-h^'II RivfT n#flir )faitiii0ii:ile. XonC. ISO^-A. 
i -/*/ If, F'-fV fi*^'*r fli^U»wton, Mont , 1907-^. 
;/^^f ^ f^'lr ri/^af ff^rUtWl/^, Mont., 1907-^. 

t'ffpt^i fifH% iff Mf'i^^r.MHrix RiTn xear mabtixsdalk, mont. 

7m»' ^s^iUiiu, wffirh Wfi« ^^Htahlished July 10, 1907, to detennine the 
fiff^fntii^ fft '//ttU'f nvnWnitU for irrigation, is located at the ranch of 
^ffthfi /f '•»^M U\ i rriil/'M wtrih of Martinsdale and one-half mile above 
tith ^nnt^hm nt |Im« Nr»rth and South forks. 

All /!»<• IrllrMfnrii'M fr» fjw^ North Fork enter the stream above the 
niuWuh, IIm« (irlnriiMil onoM hoinj^ Checkerboard and Flagstaff creeks. 

\Uit\i'i M riiK'V LmihI Act project the water of this fork, which is 
|ifMi IImiIIv mII Mifproprinhul, will l)e stored about 20 mile^ above the 
hImMmii mimI ii'inij III Irri^fnle land l)etween Martinsdale and Harlowton. 

Till' Im'iI iif I III* Hiroinn \h composed of gravel and may shift some- 
\\\\)\\ ihiilii)i hl|fh >vnlci\ us the curnMit is swift. Ice forms during 
|Im» yylnli'i mimi^imm, \\\\{ wvxmU obtained during the open season are 

\ I'i \ |MMU| 

P« ^. .«, 'M ♦.!, ,'M,'»ff »>• \^^'iS ^^^"t x^ MuiiSffithfU RitfT near Martinsdale, Mont., 

♦ •« ,'?A'' .!•»,/ .*yi^>\ 



IhW:. , tpSyr 



Width J 


Area of 
section. 


height. 


Dte- 
charge. 




^^•^•o 


Feel, 


^Tof- 


*• 


52-0 


"i'is' 


210 


h 


JC8 


3.90 


104 


ts 


?t-4 


3. €2 


433 


X 


a.o 


3.30 


2S.9 


» 


SLl 


X.27 


29.6 


^ 


*: 5 


&.S8 


436 


^ 


11* 


X.S5 


»5.7 


» 


*4 


xoo 


7.4 


'* 


lx% 


3.21 


19.2 
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MI9 gage heigki, in feet, of Ncrth Fork of MuateUhell River near MartimMe, M^nL, 

for 1907 and 190S. 



(Martin J. Settle, observer.] 



Dty. 


July. 


Aug. 


Sept 


Oct 


Nov. 


Dec. i 




1907. 
I 




3.6 

3.7 

3.65 

3.6 

3.6 

3.6 
3.56 
3.65 
3.55 
3.7 

3.75 
3.55 
3.5 
3.6 
3.5 


3.4 
3.4 
3.3 
3.4 
3.4 

3.4 
3.4 
3.4 
3.4 
3.4 

3.4 

3.45 

3.46 

3.4 

3.3 


3.45 

3.4 

3.4 

3.3 

3.4 

3.4 
3.4 
3.3 
3.4 
3.4 

3.4 
3.3 
3.4 
3.4 
3.36 


3.35 

3.3 

3.3 

3.3 

3.35 

3.35 
3.35 
3.35 
3.35 
3.35 

3.46 
3.46 
3.45 


3.35 

3.35 

3.36 

3.4 

3.4 

3.7 

3.5 

3.3 

3.65 

3.6 

3.6 
3.8 
3.8 
4.7 
4.7 


16 


2 




17 


3 




18 


4 




10 


5 




?0 


6 




V 


7 




n 


g 




73 


9 




?4 


10 


4.5 

4.1 
4.0 
4.0 
6.0 
4.25 


?5 


11 


?6 


12 


V 


13 


?8 


14 


f9 


15 


30 




31 







Day. 

1W7. 
16 


July. 

4.25 

4.0 

3.9 

4.0 

4.1 

4.55 
4.2 
4.0 
3.9 
3.86 

3.86 

3.9 

3.8 

3.8 

3.8 

3.75 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27. . . . 


28 


29 


30 


31 





Auk. 


Sept 


Oct. 


Nov. 


Dec. 


3.5 


3.4 


3.25 




4.9 


3.5 


3.4 


3.:i5 


3.4 




3.45 


3.4 


3.36 


3.4 




3.45 


3.3 


3.36 


3.4 




3. 45 


3.4 


3.26 


3.4 




3.5 


3.4 


3.36 


3.36 




3.5 


3.3 


3.36 


3.46 




3.4 


3.3 


3.36 


3.6 




3.46 


3.3 


3.26 


3.6 




3.35 


3.3 


3.36 


3.6 




3.36 


3.4 


3..'i6 


3.36 




3.35 


3.3 


3.36 


3.6 




3.46 


3.4 


3.8 


3.6 




3.4 


3.4 


3.36 


3.4 




3.4 


3.4 


3.36 


3.36 




3.4 





















Day. 



1908. 



2 





3 




4 




5 


3.25 

3.25 
3.25 
3.25 
3.25 
3.5 

3.6 
3.6 
3.45 
2.4 


1 




8 


9 


10 


U 


12 


U 


14 


U 


2.4 


16 


3.4 


17 


3.4 


H 


2.2 


B 


2.2 


30 


2.2 


a 


%.% 


22... 


X 2 


3 


2.2 


24 


2. 25 


25 


%.£* 


»... 


2 25 


r 


2 r 


» 

21 ;.;■ [' 

» 


2 25 
2 ) 
1 1 


n 







3.2 
3.2 
3.2 
3.1 
3.1 

3.1 

3.05 

3.0 

3.0 

3.0 

3.0 
3.0 
3.0 
2.0 
3.0 

3.0 I 
3.0 
2.0 I 
2.9.^ ' 
2.0 

2 
2 

2 1 

3 ff> 
XI 

X 15 
3 7 

2 > 
2 '*'* 
2 V, 
5 *M% 



June. 


July. 


6.2 


3.46 


6.0 


3.4 


5.96 


3.35 


6.1 


3.3 


5.9 


3.3 


6.25 


3.3 


6.1 


3.25 


6.8 


3.2 


6.5 


3.15 


5.2 


3.1 


6.0 


XI 


4.76 


XI 


4.5 


XI 


4.35 


XI 


4.25 


Xt 


4.2 


XI 


4.2 


XI 


4.15 


XI 


4.1 


2.1 


4.05 


XI 



CO 

% V, 

Z.H 
XT5 

Z 7 
2 '/ 
2 *» 
2 '* 
X t5 



XI 

2 1 

3 1 

Z ffj 
X4 

2 

3 'I 

2 'I 

3 
2 1 
2 'f 



Aug. 



X06 
X05 
X05 
XO 
XO 

XO 
2.95 
2.9 

2.M5 
2.H6 

2,8.5 

2,M5 

XI 

X4 

X25 

X25 
2. 25 

xr> 
xr^ 
xr* 

2 ^5 

3 r> 
z r> 

z 2 

X2 

2 r, 

3 .: 
3 .; 
3 2 
z 2 

Z 2 



Hept. 



X2 
X2 
X2 
X2 
X06 

X2 I 
X05 I 

xa5 1 
xa5 1 

X(Vi I 

X05 ' 

XVi 
X2 
X2 

%Jt, 
3 2 
X2 
X2 
XZ 

% 2 
% 2 
3 2 

3 r, 

2 4 



X26 

X26 

X3 

X36 

X4 

X46 

X4 

3,4 

X36 

XX5 

X35 
3.45 
,X4 I 
X4 ' 
X4i 

X4,5 
X 4-5 

2 45 

3 4'. 
X4.5 

2 45 ' 

3 45 
3 4', 
3 t', 

3 4.; 



Nov. 



X4A 
X46 
X46 
X46 
X4A 

X46 
X4A 
X46 
X46 
4,0 

4 2 
4 25 
4 3 
4.3 
4.0 

3 5 
3 15 
3 ♦/ 
3 '/ 
3 45 



I .'» 

4 • 

4 *l 

4 * 

4 < 



NocL-faeea 



iditti 



;j*W7, fe£*l .Vvt«aoer ;<#-L««*e=iVW t. 
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MUSSELSHELL BIVEB AT SHAWM UT, MONT. 

This station, which was established August 12, 1902, to determine 

the amount of water available for irrigation and storage, was hxsated 
at the ranch of the Bloomington Land and Cattle Company, one- 
eighth mile from the post-oflBce of Shawmut and 25 miles eawt of 
Harlowton. 

The station was maintained for several years, but the continuity 
of the records was frequently interrupted because of the difficulty of 
obtaining an observer. For this reason^ and because of the heavy 
ex{>ense incidental to a station so inaccessible, it was abandoned on 
June 30, 1907, and a new station was established. 

Many small and intermittent streams enter above and below the 
sUtion. American Fork, which comes in 15 miles above, in one of the 
niore important of these tributaries. 

Irrigation is extensively developed along the Musseb^hell, and many 
diversions are made both above and below the stati^m. The water in 
practically all appropriated. 

On Aprfl 22, 1905, a new gage was established on the right bank 400 
f«t bdow the old gage, with a datum 0.29 fcxA greater. Tlu^re- 
*ft«r until the station was discontinued the gage datum remained 
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SUBFACK WATEB SUPPLY, 1907-8. 






SOUTH FORK OF MUSSELSHELL RIVER NEAR ItARTINSDALE, MONT. 

This station, which was established June 19, 1907, to determine 
the amount of water available for irrigation, was located near the 
ranch of Martin J. Settle, but on April 28, 1908, it was removed up- 
stream about li miles, near the blacksmith shop of the Martinsdale 
Sheep Company and near the public highway 1 J miles northeast of 
Martinsdale. 

The South Fork has no important tributaries. Many small ditches 
are taken from the creek, and during the irrigating season all the 
water is diverted. 

When th« new station was established a new datum was used, 
, which has remained unchanged. The bed of the stream is chiefly 
gravel and is clean and nonshifting. Ice forms during the winter 
season, but records obtained during the open season are good. 



Discharge meamremenU of South Fork of Mu$$elahell River near Martin9dale, MonL^ in 

1907 and 1908. 
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Daily ya^ height ^ in feet, of South Fork of MuueUhell River near Martimdale, Mont,, 
for 1907 and 190^— Continued. 
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8XJBFACE WATER SUPPLY, 1907-8. 



Monthti/ dUrltarge of SoMth Fork of MusuUheU Rher near MtstHntdaU^ Monl.,/or I9ff: 

and 1908. 
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AMERICAN FORK NEAR HARLOWTON, MO^TT. 

Americaa Fork ti^r in the Crazy ilountains and flows northeast- 
ward to its junction with the Musselshelli a few miles below the gaging 
station, which was established July 28, 1907, at the Shaw & Elliot 
ranch, 5 miles southeast of Harlowton, Mont, , to determine the amouat 
of water available for irrigation and storage. 

*^nerican Fork has no important tributarieSf but receives its watei 
supply from the melting snow on the mountains. The basin of this 
stream affords some good istorage sites, and by holding back the &priii| 
flooil waters much more land can be put under irrigation. 

Reconis obtained during the open season are good. The l>ed o 
the stream at the gaging station is cnmpose<l of sand and clay, &m 
shifts only under extreme conditions. 



IMM. 1 




If yomgn^taff , 




WmUL 


ATV«of 


hc%ht. 


Ilia. 


jtk^t m. 


1, iE.St#w»rl.,„^,,,.,*^,*, ,....., 


14 

tl 
10 

S 


ft.4 
7.3 

%2 
ISA 
TL2 
.45 


l.SO 
1-46 




' Mplimivt <v . . . 


_.,«to *...,........, 


SSSfa....: 


. ,.4o ,, . .„, . _.._.__.. 


9m 




mUM^ * * 




JH 




— " 


"^^^ 




,.,-.,.,. 
















Digitize 


dby Vj< 


30Qk 




■ 



MUSSELSHELL BIVEB DBAINAGE BASIN. 



101 



Daily gage height, in feet, of American Fork near Harlowtony Mont., for 2907 and 1908. 

[Samuel A. Shaw, observer.] 



Day. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 




Day. 


— 


July 


. Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1907 
1 




1.85 
1.75 
1.85 
1.8 
1.65 

1.6 
1.6 
1.5 
1.5 
1.8 

2.0 
1.8 
1.8 
1.7 


1.5 

1.55 

1.5 

l.if 

1.5 

1.5 

1.5 

1.55 

1.55 

1.5 

1.55 

1.65 

1.65 

1.6 

1.55 


1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.55 


1.55 
1.55 
1.55 
1.55 
1.55 

1.55 
1.55 
1.55 
1.55 
1.55 

1.55 
1.55 
1.56 
1.55 
1.56 


1.55 
1.55 
1.55 
1.55 
1.55 

1.55 
1.55 
1.55 


1 
1 
1 
1 
2 

2 

2 
2 
2 
2 

2 
2 
2 
2 

a 

a 


1907. 
6 




. 1.6 
. 1.6 
. 1.55 
1.55 
. 1.5 

. 1.5 
. 1.5 
. 1.5 
. 1.5 
. 1.5 

. 1.5 
. 1.5 
1.5 
1.5 
1.5 
1.6 


1.55 

1.5 

1.6 

1.5 

1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 


1.56 
1.55 
1.55 
1.55 
1.5 

1.5 

1.55 

1.6 

1.6 

1.55 

1.55 
1.6 
1.6 
1.6 
1.6 
1.6 


1.56 
1.55 
1.55 
1.55 
1.55 

1.55 
1.55 
1.55 
1.55 
1.55 

1.55 
1.55 
1.55 
1.56 
1.56 
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7 
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10 
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Day. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


1908. 
1 


1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.6 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 

1.5 

1.45 

1.45 

1.45 

1.45 
1.45 
1.45 
1.45 
1.45 


1.45 
1.45 
1.45 
1.45 
1.45 

1.45 

1.4 

1.4 

1.6 

1.6 
1.6 
1.45 
1.45 
1.45 

1.45 

1.4 

1.4 

1.4 

1.45 

1.45 
1.45 
1.45 
1.45 
1.45 


4.4 

4.15 
3.0 
4.15 
3.78 

3.56 

3.38 

3.32 
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3.32 
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3.32 

3.3 

3.12 

3.0 

3.06 

3.0 
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2.8 

2.8 

2.6 
2.5 
2.4 
2.2 
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2.15 
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2.2 

2.2 
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2.0 
2.0 
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2.0 
2.0 
1.75 
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1.65 

1.65 
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1.6 

1.6 

1.6 

1.6 

1.6 

1.66 

1.66 

1.66 

1.6 
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1.6 

1.6 

1.56 
1.66 
1.5 
1.5 
1.5 
1.5 






1.5 
1.6 
1.5 
1.7 
1.8 

1.8 
1.8 
1.7 
1.7 
1.6 

1.6 

1.6 

1.65 

1.65 

1.7 

1.7 

1.76 

1.75 

1.8 

1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 

1.8 
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1.75 

1.75 


1.75 


2 






1.7 


3 






1 7 


4 






1.7 


5 






1.7 


6 .... 






1.7 








1.7 


8 






1.7 


9 






1.7 


10 






1.7 








1.7 


11 .. .. 






1.7 


U 








14 








15 








16 








17 








18 








19 








ao 








21.. . 








22 








21 








U 








25 









% 


1.6 1.45 
1.5 2.72 
1.5 2.48 

1.5 2.48 

1.6 1 2.78 
1 3.75 








27... 








2S 








».. 








ao 








a.. 




















1 






1 
















1« cDOdliiaas December 0-31^^1907, Jaooary 1-lCarch 31, 1006, and November 13-Deoember 31, 
Btm AitgiHt and September, 1008. 




Digitized by 



Google 



102 



StJRFACE WATEB SUPPLY, l90t-9. 
Rating tahUxfiw Amesn&in Pari nmf UarlotEi^nt M^nL 

iVLY 2g TO D&CEMBEB 31, 1007. 
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LEBO CREEK NEAR HARLOWTON, MONT. 

Lebo Creek rises at an elevation of 5,600 feet, flows northeastward, 
and enters American Fork one-half mile below the gaging station. 
It is about 20 miles long, is fed by springs, and its flow is nearly uni- 
form. Its water is used for irrigation. 

The gaging station, which was established July 28, 1907, to deter- 
mine the amount of water available for irrigation, is located near the 
Shaw & Elliott ranch, 5 miles southeast of Harlowton. 

Records obtained are fair. The flow is affected by grass in the 
stream bed. 

Di$Aar^ meanartmenU of Lebo Creek near HarlowUm, Mont., in 1906, 1907, and 1908, 
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SUKFACE WATEB SUPPLY, lW)7-6. 



Daily gage height^ infeetj of Lebo Creek near HarlowtoTiy Mont., for 1907 and 1908- 

Continued. 



Day. 


Apr. 


May. 




July. 


Aug. 


Sept. 


Oct. 


Nov. 


1908. 
1 


1.10 
1.10 
1.10 
1.05 
1.05 

1.05 
1.05 
1.05 
1.05 
1.05 

1.05 
1.05 
1.05 
1.05 
1.05 

1.05 

1.0 

1.0 

1.0 

1.0 

1.0 
1.0 
1.0 
1.0 
.95 

1.0 

1.0 

1.05 

1.1 

1.0 


0.95 
.96 
1.0 
1.0 
1.0 

1.0 
.90 
.90 
.90 

1.05 

1.1 
1.0 
.95 
.95 
.95 

.95 
.95 
.95 
.95 
1.0 

1.0 
.80 
.80 
.75 
.75 

.80 
2.75 
1.8 
1.38 
1.9 
5.3 


3.18 

2.36 

2.1 

2.4 

2.05 

1.8 

1.7 

1.75 

1.75 

1.7 

1.6 
1.6 
1.5 
1.6 
1.46 

1.4 
1.6 
1.6 
1.4 
1.6 

1.4 
1.4 
1.4 
1.3 
1.3 

1.2 
1.2 
1.1 
1.1 
1.0 


0.90 
.80 
.80 
.90 
.90 

.90 
.80 
.80 
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.80 

.90 
.95 
.90 
.90 
.80 

.80 
.80 
.80 
.80 
.80 

.80 
.80 
.80 
.80 
.80 

.75 
.75 
.75 
.70 
.60 
.40 
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.30 
.30 
.30 
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.30 
.30 
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Note.— loaconditions December Jh31, 1907; November 13-Deoember 31, 1908. 
MILK mVEB DRAINAGE BASIN. 
DESCRIPTION. 

Milk River is formed in the southern part of the Canadian Province 
of Alberta by the union of two streams, the North Fork and the South 
Fork, that rise in the imdulating foothills of the Rocky Mountains in 
northeastern Montana, near the international boimdary line. Foi 
about 100 miles from this junction the Milk flows eastward parallel t^ 
and on the imrthcftstcm side of the boundary; it then turns to thi 
southetist, passes across the northern part of Montana, and dischsir^e 
into tht* ^fissouri east of Glasgow, 

The tributaries of Milk River» except Clear Creek near Yantie an 
North Fork at Chinook, are for the most part intermittent str^^an^ 
but the drainage ways that rarn' them contain local water pockie 
which are used as watering places for strwk. 

From the f u^int i J-'*''hlabii, leaveii Canada and enters Montana 

Yantie f 10 m|^V^ T^^MUk is t>ounded on both sides 1 

hi^^lMtifTK^^^r ^^»' *- *Tsr n. At Yantie i 

clitic It c^y^K ^^mr -1^^ ijfwdsout, iixid 
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MILK BIVEB DBAINAQE BASIN. 106 

maintains a width from 3 to 4 miles to its lower end, where it narrows 
to a mile near Hinsdale. This wider part of the valley was probably 
the preglacial channel of this Missouri before it was turned aside by 
the ice sheet and forced to seek a new outlet eastward along the 
southern face of the glacier. 

From the top of the cUflfs the country has a rolling aspect, exhibit- 
ing no abrupt changes except where tributaries to the main river have 
eroded deep channels in passing from higher or bench lands to the 
Talley. The general slope of the coimtry is toward the east. 

A deposit of glacial drift, varying from a layer so thin as to be un- 
noticeable to a bed 70 feet thick, covers the greater part of the drain- 
age basin except along the streams, and many small ponds that dry 
up in sununer time are scattered over the area. Most of these p^mds 
ocmpy shallow depressions with no outlet, and their waters as a rule 
mtsin salts leached from the soil, and are therefore alkaline. Highly 
alkaline water was also obtained by a number of wells that have been 
sunk in the vicinity of Havre and Chinook* 

The entire drainage basin lies within the plains section and is tree- 
less except for a few willows and cottonwoods along the stream. 

The mean annual rainfall, which is about 14 inches at Havre, is 19 
'oches at the extreme western edge of the basin* As a rule mfmi of 
this Ttinfall occurs during the months of May and June. As might 
he expected in this northern latitude, the streams and lak^ are ic^ 
Iwond from the last part of November to the first of ApriL 

As the rainfaO is so scanty, irrigation is nece^nary fm f»ucee**ful 

cnterttion of crops. The United Stati?s Reclamation S#mi''^ luu 

^^gnn cofkstmctioa on an irrigation project tluit will ^t^^re th« fl^^^^ 

^iter o* MUk River, reinforce the discharge by wat^ from St, Mmtt 

Kivw. and ukiiiiatelT reclaim 250.000 acres of Und in tti^ U^wtft r^\>y. 

8«9erroirB for the storage of flood waters ar* p^>«;bi^ at a n Jir-J^r 

rfphces in the bftsim as at Chain Lak^. yj) UmA^ n'^nhw^^ of Wxyr*-. 

ttdMvd Lake, m Tps. 31 and Z2 X,, K-. 31 ai.d 32 E . ar.d at Uk^t 

Avvdom ud LoonoiDe Lake. 

Katanl power opport^zxJtia^ are wholly \k/'ci^ iz. t:.l* h^tl:.. V^r 

M <rf mam of tlte streaxr.* i* Iatz**, ar-d iL.x fc.T*T r.*^A x* *,\f, *» 

ia tbe late Kiz=j=jer a:^d k^^^ -^.— r, 

record ^-r./c-'i* r.-frk to :•>•. T'>ir i$»^rs^^t 
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SUEFACE WATER srPPLV, 1907-8. 



Tho fallawing gaging stations have been maintained in this ri?er 
basin: 

South Fork of Milk River n«9r Brt^wiiiiig:. Mont., 190&-1906. 
Uilk River &t H&\t^. ModI, IS^gt-tdOS. 
Milk River ai rhinook, Mont., 1897. 
Milk Rivex At M^tA, Monu. 19O2-190S. 
Milk Riv€f ai BinAdaJe, Mont., 190$. 
Wc«t Fork of Milk River at Chinook, Modi , 1906-1908. 
North Fork ni Milk River n«ar Chioook. Mont . 1906-1908. I 

B«im\w Cteek ne^r .\^Lfield, Monl.. 1903^-1906 and 19C8. 1 

Rock Creek near HinMAle, Motit., 1905-7. I 

Po^upiiie <'re«k near V^&hii^ Mont., 1906. I 

• 
SOrre PORK OF milk EIVKS near browning, MONT. I 

This station, which b located at Richard CrofTs ranch, about 40 
miles northeast of Bro\i^in^, Motit., and about 6 miles south of the 
Canadian boundary tine, was established April 28, 1905, to obtain 
data for use tn connect km with im^atioii projects in Milk Rivet 
V alley. 

No stora|T is used above thb station* A number of small ditches 
divert water to irri^te meadow lands in the river bottom, a con- 
siderable amotuil of this water ivtumtn^ to the stream as seepage aiid 
waste w»ter. 

The river tiverflott*s its banks at a ga^ height of 12 feet. D\rr\ng 
the hiijh water of June, 190K, the irage was washed out and was not 
replaced until July 3L 10^)8. Fmm high- water marks the stage was 
found to be 15,4 feet. The flood width was 850 feet and the flood 
CTO^ ^x'Hoii about 2, WO ^uare feet. 

On July :il a new gage and cable were put in at their original loca- 
tions. The datum of the gage remains the same. 

The rt^suhs are excellent except during the winter months, when 
they are alft^t^l by ice. 

DttchcnQf mf^uFrmrnU <^ South Farh of Milk #?*r*r w«ir Brmmingy Moni., Jor J 907 
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^^oUy gage height^ infeeiy of South Fork of Milk River near Browning, Mont., for 1907 

and 1908. 

(R. J. Croff, obserrsr.] 



Day. 



n... 
a... 
a... 

M... 

fi... 

«... 

a... 
».. 
».. 
n.. 



n.. 
w.. 
u.. 

M.- 



W.. 
17.. 
18.. 
11. . 



a.. 
a.. 
a.. 

31. 

25... 



a. 
a... 



1907. 



UQR. 



Apr. 



5.05 
4.95 

4.85 

4.75 
4.68 
4.72 
4.70 

4.55 
4.40 
4.32 
4.20 
4.10 

4.32 
4.30 
4.50 
4.32 
4.20 

4.18 
4.05 
3.75 
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4.28 
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6.05 
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5.85 
5.72 
5.80 
5.82 
5.72 

5.62 

5.60 

I 5.52 



•I 
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4.00 

4.00 
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4.15 



4.28 
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4.35 
4.42 
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4.50 
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6.06 
6.88 
6.28 

5.22 
5.32 
4.82 
4.60 
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5.38 
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4.62 

4.52 
4.45 
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4.68 
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4.10 
4.15 
4.12 
4.18 
4.32 

4.12 
4.15 
4.18 
4.25 
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4.40 
4.75 
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4.45 
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I 
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4.45 I 
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4.45 
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4.60 

4.52 
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4.50 
4.38 
4.30 
4.30 

4.42 
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3.75 
3.76 

3.70 
3.70 
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3.66 

3.65 
3.65 
3.65 
3.65 
3.66 
3.65 



3.40 
3.40 
3.30 
3.30 
8.65 

3.70 
3.00 
3.00 
3.50 
3.40 



Nov. 



3.35' 
3.30 , 
3.10 
3.00 I 
3.10 

3.10 
3.10 
3.10 
3.00 
2.90 

2.90 
2.90 
3.00 
3.00 
3.00 

3.00 

3. as 

3.10 
3.15 
3.20 

3.X) 



8.66 
8.66 
3.65 
3.66 
3.65 

3.66 
3.66 
8.66 
8.65 
8.66 

8.58 
8.65 
8.42 
8.42 
3.58 

8.66 
3.66 
3.45 
8.46 
3.66 

8.66 
8.66 
3.66 



3.45 
3.50 
8.40 
3.40 
3.40 

1.40 
3.30 
8.20 
3.20 
3.20 

3.10 
3.10 
3.10 
3.20 
3.20 

3.20 
3.20 
3.30 
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3.50 
3.50 
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•O9 
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Milk River valley. The nearest important tributaries enter about 
20 miles east of the station. 

The drainage area above Havre is about 7,300 miles, but the 
entire run-off from this area does not pass Havre, as an elaborate 
canal system in southern Alberta is supplied by Milk River. The 
theoretical dischai^ of the main canal of this system is about 330 
second-feet of the low- water flow and 1,500 second-feet of the high- 
water discharge. As the system has not been wholly in operation 
the full effect of the diversions on the flow of Milk River has not yet 
heen felt at Havre. 

There are no other important irrigation rights above Havre, but 
farther downstream are five large canal systems supplied directly 
from Milk River and irrigating about 22,000 acres. The water 
rights of these various systems have not yet been adjudicated although 
preliminary steps have been taken. A suit in behalf of the Fort 
Belknap Indians was decided in their favor, with the result that they 
were given a prior right over the other canals to 125 second-feet, 
the priority of the other rights not being touched upon. Although 
no proTiriion for storage has been made by the above claimants, the 
entire unappropriated flow of the stream has been filed upon by the 
United States Reclamation Service in connection with its Milk 
River irrigation project, which is now under construction. 

The gage datum has not been changed since the station was es- 
tablished. From the last part of November to the first part of April 
the river at Havre is frozen entirely over and in portions of the cross 
sections it is usually frozen to the bottom. 

Frequent discharge measurements are necessary at this station, 
And even with these the estimates are subject to considerable error. 
This characteristic is true of the entire river. In dry years the flow 
ceases entirely and the water stands in pools for several months. 

Ditekarge meaturemenU of Milk River at Havre, Mont., in 1907 and 190S. 
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DMtarge mieastJLr&ments of Milk River at Havre, M<mt., in 1907 and 190^— Oontiiiued. I 
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• Made by wading. 

DaHy gage fuight, in feet, of Milk River at Havre, M<mt.,/or 1907 and 1908. 

[L. H. Ling, observer.] 
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MILK RIVER AT MALTA, MONT. 

This station, which is located at the highway bridge at Maltai 
Mont., was established July 31, 1902, to obtain data for irrigation 
projects in Milk River valley. The nearest tributarieH above tho 
station are West and North forks of Milk River, which enter about 00 
miles west of Malta. 

The drainage area above is about 14,000 square mileH, but the 
entire run-off does not pass this station, for betwe<9n Havre and 
Malta seven irrigation canals, which irrigate about 25,rK)0 acroN of 
land, divert water from Milk River and its tributarieii. The United 
States Reclamation Service has under construction a divernion darn 
alDodson, about 17 miles above the station, which diverts water 
for the irrigation of about 108,000 acres of land in Miik River valley 
east of \Calta. There are two canals, one on ear^h side, with a total 
diachirge of 1,000 second-feet. 

Tbe gige datum has not been chimged since the station wuh it^tab- 
bliei From November until April tbe gage heights are AtteitUul 
hr'tte^so thai estimates of nm-off are only approximate. 
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^V I3a% gagt height, inf&t, of Milk Riv^ at Malia, Mont., for 1907 snd 1^08. 
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Rating table for Milk River at Malta, Mont, 

FOR 1907. 
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XoTB. — ^Tbe aboT« table la not ai»pllcable for lot or obstmeted-channei 
di Mh a rie e iiifunuieutB made daring 1907, and is well defined. 



FOR 1908. 

[Indirect mMiod for shlftfaig ebannete need daring 1908.] 

DaOg ditdurge, in Beeond-feet, of Milk River at Malta, Mont,, for 1908. 
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Monthly dUchatgt of MiXk River at MmUa, MmU., for 1907 and 1908. 



Xonth. 



Discharge in seoond-feet. 



Maximum. Minimum. Mean. 



Run-off 
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354 

134 
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115 
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224,000 



a Discharge for April 1-7 estimated. 



MILK RIYBB AT HINSDALE, MONT. 



This station, which is located at the highway bridge over Milk ^ 
River, about 1 mile from Hinsdale, Mont., a point 46 miles from its • 
junction with Missouri River, was established May 13, 1908, to obtaia -^ 
data for use in connection with irrigation projects in Milk Rivtf > 
valley. 

Three tributaries enter between Malta and Hinsdale: Beavei > 
Creek from the south and Frenchman and Rock creeks from the northj^^ 
These streams discharge large volumes of water during the raini'ff: 
weather in the spring and summer, but they are low or even dq5?c 
during the fall and winter months. *' 

No diversions are made between Malta and Hinsdale. The Unitei^'^ 
States Reclamation Service has appropriated the flow of the streai^--^ 
in connection with the Milk River project and will divert it at a poi^ 
9 miles east of Hinsdale to irrigate land in lower Milk River valley. ^ 

From late in November until the 1st of April the stream is fro: 
entirely across and to a considc^rable depth. It is impracticable 
keep gage records here during this period. 

Discharge measureTnerUs of Milk River at Hintdale, Jfonf ., in J 908, 
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Daily gage height, in feet, of Milk River at BtrudaUf Mont., for 1908, 
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SUBFACE WaTEE SUPPLY, 1907^, 




The gaging station, which is located about 1 mil© east of Chinookj 
was establishet) March 6, 190(i, to obtain data for use in conneelion 
with irrigation projects in Milk River Valley, West Fork diU*h 
diverts water from West Fork about 4 miles north of CHnook to irri- 
gate land in Milk River Valle3^ The first diversion was made in 1898 
to serve about 75 acres, but later the ditch was ext-ended to irrigate, 
it is claimed, several hundred acres. 

The original gage was an inclined staff located 170 feet above the 
bridge. On July 1, 1907, the station was moved to the Rainholt 
ranch, 2 miles upstream^ where it remained until April 16, 1908, when 
it was moved back to tlie bridge at the same datum as the old gaga 
On July 9^ 1908, it was agatn moved to the Rainholt ranch, wher^ i 
still remains. These changes were made because it was impossibk 
to make measurements from the bridge and also because the wat€| 
from the Fort Belknap canal was at times emptied into the stread 
above the gage at the bridge. There was no flow after June 26, 1908, 
and very little at any time during the year. 

Results at this station are only fair. The gage heights during 
high- water periods were affected by back water from Milk River, 
The stream often goes dry in the autumn and winter months. 

Disdiargi mtoMuremenU of W«l Furk of Milk Hivtr ul ChinoQk^ MoiU^t in 1907 and 190^ 
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M^ gage height, in feet, of West Fork of Milk River at Chinook, Mont., for 1907 and t90S, 
[Carrie IC Prooser and Agnes Proaser, obtervera.] 
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120 SUBFACE WATEE SUPPLY, 1907-8. 

Monthly discharge of West Fork of MOk River at Chinook, Mont., for 1907. 
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NORTH FORK OF MILK RIVER NEAR CHINOOK, MONT. 

This station, which is located about 4^ miles north of Chinook, 
Mont., and about 7 miles above the junction of North Fork with Milk 
River, was established April 22, 1905, to obtain data for use in con- 
nection with irrigation projects in Milk River valley. 

No storage is used on this stream. Three canals which divert an 
aggregate of about 20 second-feet take out above the station.' Sev- 
eral small pumping plants which supply water for irrigating the 
bottom land along the river valley also operate above the station. 
Below the station the Matheson and Cook canals divert water for 
irrigating land in Milk River valley near the mouth of North Fork. 
The aggregate appropriation of these canals is 78 second-feet. 

The results at this station may be considered reliable as a fair rating 
curve has been obtained. Ice during the winter months makes gage 
readings impracticable. The datum of the gage has remained the 
same since the station was established in 1905. 

The greater part of the run-off occurs during floods caused by 
heavy rains in the spring and early summer. The stream often goes 
dry in the fall. 

Discfiorg^ fnjeasuremenU %>/ Norlh Fork of Milk Ru^er nwar Chiimok, Moni.^ in 1M7 anti 
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Daily gage height, in feet, of North Fork of Milk River near Chinook^ Mont, , for tm7 m4 

1908. 



[Un. R. B. Snedecker, observer.] 
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aUBFACE WATHE SUPPLY, 1907-8, 



Daily gage height , in feet, of North Fork of MUk River near CldTwok^ Mont., for 19(fJani 

J505— Continued. 
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NoTK,^Ic« condltlon.fl January 1 to Apr^ li, 10Q7; ^Juringa port ol thb pc^rlod the river waa rruten to iV 
boltom ar ihf gSL^p^ h\il thert wm fxinsiJcM^lulO' flow at the for filde of (b^onaniiel. Slight Lc# coadJlioctila 
Nov(*mber. 1907. Rhcr rrown TJwem^M^r % 1907, lo April 10, 1908, and Dfwmt^r I 1o3l, 1908, 

From July 8 to Nuvemt>er 20, 1QU8, tbere waii practlc^ally no Qdw, watffr stiindlng in poolt. 

Rating table /or North Fori of Milk River near Chinook, Mont., for 1907. 



beL^t. 
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D19- 


hS^i. 


Dts- 
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cjjareo. 
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Fat. 


Sa.^t 
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S«.-fl. 


Frtt. 


Ste.^L 


9.30 


D 


i.eo 


116 


3.00 


400 ■ 


4.80 


0k2 


.» 


2 


1.70 


133 


3.10 


424 


5.00 


fleo 


.40 


4 


l.W 


151 


3.30 


448 


&20 


1,052 


.BO 


7 


1.90 


170 


3.30 


472 


5.40 


1,124 


.ea 


11 


100 


IM) 


3.40 


I9« 


S.00 


1,198 


.70 


17 


3.10 


210 


3.50 


521 


h.m 


1,274 


.80 


24 


1,30 


230 


3.60 


548 


6.00 


1,350 


.SO 


32 


3L30 


2S0 


3.70 


574 


6.20 


1,430 


1.00 


11 


2.40 


270 


.180 


603 


6.40 


I.SIO 


1.10 


fil 


2.50 


291 


3.90 


630 


6.60 


1,500 


L30 


ai 


2.60 


.112 


i.00 


658 


0.80 


1,670 


1.30 


74 


2.70 


333 


4.20 


718 


7.00 


1,750 


1.40 


SI 


2.80 


.US 


4.40 


Tao 


8.00 


2,170 


1.50 


101 


2.W 


377 


4.00 


844 


9.00 


2,606 



Note.— The above lAbk b aot appllfablQ for Ice or obfttructed-crhamiel cxindltloos. It Js bssdi oXL 
nloeiwii discharge raeasuremeiiLs niade dnrlrijs UJ07, and U weiJ dullned bulaw gsge fa tight 4.5 U*>t^ 



Above guse hifl^bt 4.5 Jeet Ue fathig Is fairly well dfi^wd. 
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Dailjf ditdiar^f in second-feet, of North Fork of Milk River near Chinook, Mont., for 

1908. 



Day. 


Apr. 


May. 


Jane. 


July. 


Day. 


Apr. 


May. 


June. 


July. 


1 




74 
106 
95 
56 
48 

46 
42 
39 
35 
30 

29 
29 
29 
28 
25 


9 
10 
12 
14 
19 

18 
19 
19 
18 
16 

14 
12 
13 
18 
22 


1 

1 
1 

1 

1 
1 
1 


16 


118 
190 
183 
137 
106 

77 
62 
64 
63 
58 

57 
56 
62 
56 
56 


22 

17 
17 
16 
15 

15 
15 
15 
14 
14 

10 
10 
10 
9 
9 
9 


22 
17 
17 
15 
12 

9 
7 
6 
6 
5 

4 
3 
2 
2 
1 
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3 




18 
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6 




21 




7 




22 




8 




23 




» 




24 




10 




26 




11 


38 
33 
88 
66 
111 


26 




B 


27 




U 


28 




U 


28 




U 


30 








31 





Norr-Thcae diacharges were obtained by the Indirect method for fhtftlng qhannelg. 
MimtUf dinharge of North Fork of Milk River near Chinook, Mont., for 1907 and 1908. 



Dfacharse In lecond-feet. _ __ 

1 — I (total In 

Maximum. Mlnlmnm. Mean, i**'^*^) 



Aoco- 

racy. 



MiRha-li. 



1«07. 



r-: 



Joll 



IS.... 
Tkrpoiad. 



240 

!,360 

780 

295 

333 

16 

19 

17 

26 

25 



101 
124 
130 
84 
20 
1 
1 

10 
17 
22 



146 
1,150 
332 
128 
74.8 
6.2 
• 7.7 
13.7 
20.1 
23.9 



3,190 
e«.40O 
20.400 

7,600 , 

4,600 ' 
381 
466 
642 

1,200 
379 



107. GOT) 



^-■: 



190 
105 
19 



... •30.0 

30 64.1 

9 29.9 

1 12.0 

.... -ISO 

.... •10 



1,M0 D. 

3. WO C. 

l.H¥} A, 

714 C. 

32^ D. 

615 D. 



• Estimated, 
r la J«ly, AngaA. September, and October. 
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BEArEE CEEEK KEAB A&BFIELD, MOXT. 

fieaTer Ci^aek rises in the little Rocky Mountains, flows nortb- 
«i«t«mrd, and cntera Milk River near Hins^liile. Mont. 

Tlie ^Bgi&f 9l«tio0, which was established December 31. Vj^)^. to 
^btttE daS* for ti§e in connection with irrigation projects in Milk 
iErrer Tslkjf k bcated at Craig's ranch, aU>ut IH miles fn>m Malta 
■od SEMlesamtii of Astx&Ad, Mont., the ne&rest pr^t-^jSce. It mas 
rfawtiiBiiiii from Aagust 30, 1906, to Mar 2. VMps. 

TSe iMiljr iih'em'>!i is that for the irrigaiiMn of Und bonierinz the 
<tife -^ Tliff wt^UT is diTeried bj small ditches \eii/ilzx^ from the 
U^ wd bj §niAh fmmpiD^ plants near the baiJ^. 



Digitized by 



Google 



.11 1; 



124 



SURFACE WATER SUPPLY, 19D7-6. 



The entire run-o£f from this area does not pass the station. At 
medium and high stages a second channel^ known as Beaver Creek 
overflow I leaves the stream above the station^ follows a deprp^sbn 
to the west of the main channel, and reenters at a point some distanc* 
below the gage. Records are kept of the flow of this channeK 

The giige was first. establUlied at bridge No. 455 of the Great North- 
ern Railway, one-half mile west of Ashfield, Mont. It was jnovd 
to its pi-esent location '2\ milt*8 upstream December 31^ 1903, The 
stream carries but little water except at the times of the spring floods 
or heavy rains. During the summer months the channel is ob* 
s true ted by a dense growth of weeds and willows, which have to he 
cleared out occasionally » thus making it a difficult matter to procure 
a permanent rating. The results therefore are only fair. The gag? 
heights for UKKS are too unreliable to publish. 

Discharfff measurements of Bearer Creeh iiear Aihfieldt Mont,^ in 19QS. 
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BEAVER CREKK OVERFLOW NEAR BOWDOIN, WONT, 

This station whicli was established June 29, 1903, discontinued 
August 30, 1906, anil Feest!i}>iished May 2, 1908, is located at Jolm 
Turmell's ranch, 14 miles from Malta, Mont. 

The flow of this chamiel must be aflded to that of the Bea%"er Creek 
station to get tlie total flow from the drainage area. The channel 
was practically without flow dunng the season of 1908 as the wut^r 
was standing in pools, 

Daitif gagt height, infiet, of BfatYr Crefk o^^flaw near Bowdmn, MmtL^fn/f 19(18. 

(John Tumeilt qbacgT^etn} 
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KUUK UtfKElL fUEAtC UJJVSUAI-IS, WOWT* 

This station, which was established Marcli 28, HI 06, la obtniii data 
lor use in connection with the Milk River irrigation project^ waw 
Continued September 30, 1907, It waii lot-ated ju«L below the 
diversion ilani for Rock Cr^ek canrtl and 7 inilen north of Iliasdalo. 

Willow Creek, the only important tributary of Rock CrtH*k, drains 
the country to the east and enters a few tnil^n above the station. 
The mnM important diversion is the Rock Creek canal^ which takiM 
ml Wttter a few hundred feet above tlio station. 

Me«8urementa were made from a cablt^, but in low water they were 
mnAn! by wading. During the last part of the year the cri*ek ji^oes dry 
intl the water standB in pool**, Hecordi^ abtaine<l were ver}* gwid* 

DtMdkm^ M^tOiitrrmffat q/ Rack C>fek near Ilmtdak^ Mmit., la 1907. 
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126 SURFACE WATER SUPPLYj 1907-8. 

Rating lahkjm Rock Creth near Hinxdale^ Mont.tfnr April l, t906, to Septeff^>«r 30, tSOfS 



i^Sl. 




Gars 
height. 




liil^t. 




b^^t. 


me- 


M 


Ste.'ft 


Fttt. 


Stc-ft. 


Fett. 


8a.4t. 


Fto. 


Btt.^. 


i.m 
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1.00 
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A.m 
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1,095 
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4.90 
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S,JO 
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5. HO 
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3.3U 


!.«» 
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3U 


5. SO 
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«.00 


965 
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2.00 
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0.30 


1»4M7 
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^.^ 


aio 


M 


190 


3SA 


6.40 


IJOO 


14.00 


4.069 


LIO 


a& 


1.00 


411 


fl.GO 


1,171 


15.00 


4p£eo 


zm 


77 


41U 


W 


a S3 


L,2S5 


tH.OO 


5,0W 


2.m 


n 


4.30 


4tl3 


7.00 


1.39fl 


17 fi(» 


h.m 


3,90 


103 


190 


4ttO 


7.30 


i,»e9 


IS. 00 


0,020 


a. 10 


116 


4.40 


217 


T.40 


l,42S 


1&40 


a. 230 


f.n 
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4.50 
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«.» 
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a.n 


l«4 
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mi 
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Note.— The above Ublc k not applicable for ice or obgtrucC^il-olianneJ eod<3ltiot]3. It tibttsad 
dlscb^i^ mea^uni'iiiBnta nmde dujln^ 1907 imd one la 1906^ and li flifrlv well de^«d between eifi 

Monthly discharge of Rock Creek near Hinxlak, MonL./or 1906 and 1907, 



Month . 



DlBchaa^ln 



Hftxlmum. , Mlnlimun, 



RUQH>fl 

^totaJ in 






Aprii ,. 

Maj. ......... 

July 1-12 



16 
3.090 
0,330 

77 






ii.aoo 



The period. 



56.000 



AprlL. 

U&y\ 

June ....... 

Jyly, ,.„„ 

August . 

SepietQber , 



1907. 



«,5ao 

630 
65 
80 

301 



IflQ 

301 
6& 

.0 



333 

im 

27. 6 
3.49 

as,; 



113,000 
51,300 
8,990 
1,71» 






The period. 



177,0 



KoTi.-— No mord of diachargis tor mlsstng dajn In June, 1906, because of higb wfttcr. Mudtoum 
Boolb «B ^TBn U only apprv3dntat«. 
VilDfft of Accuracy ac fdven appL^r only to the 9f%Uir tlciwluji In tha <?reelc oxid vg «i£ltiilr» ol ih# i^ 

PDBCUPINE CREEK AT NASHUA, MONT. 

Porcupine Creek risea in tlip nurtheni part of Valley Coimtv, Mcint 
flows Bouthward, tormbg thi! wf^ist boundary of the Fort Peck Indii 
Reservalian, und enUitn JliJk Kivcr at Nii&lma, a point about 5 mil 
from the junatioti of Milk Rirer with the MiBsouri, 

'■" * " '^1 rip of rolling prairie about 40 mtk 

! 'i-rt-inrp hnvk from the oarrow valle 

u, KcH iiig, except a growth 



ode ulout! 



the jfinMim* 
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The greater part of the run-oflf comes from the melting snow in tho 
early spring and from heavy rains during the summer. In the Ut-o 
summer and winter the stream is dry. The annual rainfall in about 
13 mches. The water of this stream is neither diverted nor Htoi*ed. 

The only gaging station is at the road crossing at NaNhua. It won 
established July 11, 1908, to obtain data for an irrigation project 
under construction by the United States Reclamation Service for the 
Fort Peck Indians. 

The following discharge measurement was made at thiM Ntation on 
July 12, 1908: 

Gigeheigjit, 1.70 feet; discharge estimated as 0.1 second -foot. 

Daibf gage height, in feet, of Porcupine Creek at NoMhim^ Mrmt.^fm IBOM, 
[Wm. H. Todd, obtenrer.) 
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SURFACE WATER SUPPLY, 190*1-8, 



The following gaging stations have been here maintained: 

Piradira Valley canal near Chinook, Mont,, 1905-1908. 
Cookcand near Chinook, Mont., 1905-190S. 
Matheeon canal near Chinook Orient. , 1905-1908, 
Harlem canal near Zurick, Mont., 1903-1908. 
Agency ditch near Harlem, Mont*, 1905-1908, 
Fort Belknap canal near Chinook, Mont., 1903-1 90S. 
Winter Anderson canal near Chinook, Mont., 1906-1908, 
Rock Creek canal near HinEtdale, Mont., 1905-1907. 

PARADISE YAIXBT CAJf Al. HEAR CHIVCK^K, HOTT. 

This station, which was estabUshed in June, 1903, is located near 
the head-gate at Rudolph Friede s ranch and is reached by driving 
about 7 miles along the south river road from Chinook* 



Diachargc nuasttrementji of Paradise Vallry rayud nmr Chinook^ Mortt.t in 19(17 and 1908. 
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9 Measuremeat afTected by growth in canal. 



6 Utudt by wadiog. 





Digitized by 



Google 



MILK RIVER DRAINAGE BASIN. 



129 



Daily ffoffe height, in feet, of Paradise Valley canal near Chinook, Mont., for 1907 and 1908. 

[Rudolph Friede, observer.] 



Day. 


May. 




July. 


Aug. 


Sept. 


Oct. 

1.40 
1.31 
1.29 
1.38 
1.30 

1.33 
1.30 
1.32 
1.31 
1.33 

1.32 
1.30 
1.30 
1.33 
1.29 

1.29 
1.29 
1.28 
1.31 
1.29 

1.28 
1.18 
1.27 
1.26 
1.29 

1.31 
1.33 
1.32 
1.31 
1.30 
1.27 


Day. 


Apr. 


May. 


June. 


July. 

1.83 
1.70 
1.71 
1.76 


Aug. 


Sept. 


1907. 

1 




0.71 
.M 
.68 
.00 
.55 

.54 
.79 
1.16 
1.26 
1.36 

1.65 
1.61 
1.63 
2.04 
1.56 

1.24 
1.22 
1.12 
1.16 
.93 

.92 
1.62 
2.10 
1.29 
1.10 

.98 
.78 
.74 
.73 
.68 


'i.*78' 
1.94 
1.81 
1.52 

1.48 
1.42 
1.49 
1.43 
1.38 

1.40 
1.33 
1.28 
1.62 
1.31 

1.22 
1.21 
1.17 
1.06 
1.03 

.98 
1.01 
.88 
.80 
.88 

.61 
.50 
1.28 
1.23 
1.10 
1.30 


1.45 
1.41 
1.55 
1.60 
1.44 

1.35 
1.32 
1.15 
1.40 
1.74 

1.81 
1.76 
1.79 
1.78 
1.72 

1.59 
1.50 
1.57 
1.52 
1.48 

1.47 
1.49 
1.42 
1.50 
1.63 

1.50 
1.36 
1.25 
1.12 
1.11 
1.39 


1.36 
1.47 
1.51 
1.37 
.98 

.95 
.90 
1.08 
1.02 
1.05 

1.03 
1.04 
1.07 
1.08 
1.06 

1.10 
1.09 
1.06 
1.28 
1.16 

1.11 
1.41 
1.33 
1.16 
1.70 

1.75 
1.28 
1.29 
1.37 
1.19 


1908. 
1 




1.61 
1.58 
1.68 
1.44 
1.51 

1.56 
1.60 
1.49 
1.55 
1.61 

1.61 
1.59 
1.57 
1.64 
1.26 

1.27 
1.30 
1.27 
1.31 
1.30 

1.30 
1.50 
1.41 
1.53 
1.51 

1.47 
1.49 
1.51 
1.57 
1.50 
1.49 


1.61 
1.44 
1.45 
1.29 
1.36 

1.20 
1.19 
1.11 
1.10 
1.10 

1.10 
1.04 
.98 
.97 
.97 

.94 
.93 
.93 
.90 
1.61 

1.45 
1.40 
1.27 
1.20 
1.13 

1.00 
1.19 
1.00 
.98 
1.99 


1.80 
1.66 
1.52 
1. Xt 


1.19 


2 




2 




1.21 


3 




3 




1.21 


4 




4 




1.18 


5 




5 


1.50 

1.50 
1.40 
1.60 
1.05 
.96 

1.18 
1.18 
1.00 
1.48 
2.05 

2.00 
1.82 
1.90 
1.84 
1.82 

1.80 
1.75 
1.84 
1.82 
1.85 

1.82 
1.85 
1.88 
1.88 
1.63 


1.73 1 1.74 


1.12 


6 




6 


1.60 


1.Q2 


1.08 


7 




7 


2.40 1.86 


1.02 


g 




8 


1.61 
1.76 
1.72 

1.81 
1.81 
1.82 
1.83 
1.82 

1.82 
1.82 
1.75 
1.85 
1.88 

1.90 
1.88 
1.89 
1.82 
1.81 

1.80 
1.76 
1.73 
1.80 
1.78 
1.64 


1.83 
1.71 
1.63 

1.93 
2.00 
1.80 
1.97 
1.88 

1.87 
1.86 
1.90 
1.90 
1.89 

1.86 
1.81 
1.87 
1.70 
1.44 

1.33 
1.28 
1.28 
1.30 
1.21 
1 19 







1.00 
1.10 

1.32 
1.38 
1.47 
1.54 
1.45 

1.31 
1.22 
1.23 
1.11 
1.07 

1.08 
1.31 
1.37 
1.31 
1.50 

1.52 
1.24 
1.10 
.92 
.81 
.75 


9 




10 


10 




11 


11 




12 


12 




13 


13 




14 


14 




15 


15 




16 


16 




17 


17 




18 


18 




19 


19 




20. 


20 




21 


21 




22 


22 




23 . 


23 




24 


24 




25 


25 




2R.. 


26 




27 


27 




28 


28 




29 


29 




SO. 


30 ... 




31 


31 

















Monthly discharge of Paradise Valley canal near Chinook, Mont., for 1907 and 1908. 



Month. 



Discbarge in second-feet. „ ^ 

* I Run-off 

I (total In 

Maximum. Minimum. Mean, a^re-feet). 



1907. 

May 9^1 7.7 

Jane 12.2 

July 9.1 

Aofust 9.7 

September 7.2 

October 2.9 

1906. 

soFii^^m L*2 

May »4...^.«....*^ — -,.-. „.,„.„,. — , .,.1 U 

hirm ^,^*„.. ,*-.... ..„.....„. U 



0.3 
.0 
.0 

1.5 
.4 

1.2 



4.00 
1.54 
1.89 
5.38 
2.18 
2.07 



182 
92 
116 
331 
130 
127 



5.U 


7 IT 


H.fl7 


n.'^ 


*IW 


VM 


171 


47* 


X Ik, J 


J4)S» 



flOvs.^-Tb« 4iftlRiaii» &re <iiily iipptiixlmBl^, tiwlitg tit{;n*wt Hnti trri«ii;til^T Hm^tutitinii iif iluflj nlMnrp. 
H CDOE CAITAL WEAR CHINOOK, MONT. 

This station, which was esttiblLshe*! April 1(«. nj(l5. h llK^atcMl at h 
.all wtioden highway bridge on thr road running' paral]<*l lo the (Iroat 
i_i£'^em RaUwrty* about 3 miles east of Chinotik. 
^2«0^-taa 246—10 1) 



« 



^ 
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130 SURFACE WATEB SUPPLY, 1907-6. 

Discharge measurements of Cook canal near Chinook, Monl., in 1907 and 2908. 



IHte. 



1907. 
April 24.... 

my 10 

May25 

June 4 

July 6 

July 29 

August 19.. 

1906. 

April 6 

April 25... 

May 4 

May 11 

May 15 

May 26 

Junes 

June 13 

June 23 

July? 

July 10. 



Hydrographer. 



J. B. Pierson. 
do 



Width. 



Fert. 



.do. 
.do. 
.do. 
.do. 
.do. 



9 
13 



Area of 
section. 



Sq.ft. 



Gaee Db- 
height. duTft. 



4.5 
12.6 



Aug. 4 j do 



Stewart and Huch . 

A. F. Huch 

do 

do 

Stewart and Huch. 
A. F. Huch 

do 

do 

do 

do 

do 



13.5 

14 

15 

14 

15 

14 

13 

14 

7.5 

7 

8.5 



28.1 
37.7 
35.3 
34.6 
10.8 
11. 6 
8.55 
11.6 
4.56 
3.23 
5.40 



Fea. 
2.40 
2.63 



2.38 
3.06 
2.00 



2.20 
fl2.06 
3.51 
3.37 . 
3.28 
2.19 
2.29 
2.04 
2.38 
• 1.24 
2.00 

oi.ao 



Sec.-n. 
0.0 
1.0 
.0 
.0 
3.3 
8.2 
.0 



12.4 
31.5 
21.2 
18.5 
fc3.7 
fc5.0 
»L6 
44.1 
62.5 
b.9 
62.9 



a Gage probably read 1 foot too low. 



t> Made by wading. 



Daily gage height, in feet, of Cook canal near Chinook, Mont., for 1907 and 1908. 
[Herbert Reynolds, observer.) 
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16^ , .*.* 
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4T 
2.7 




a...., -.-„.., 




U..... 




3..., ........ 




3.fi 
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16 
1« 
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le 
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10 

a. ] 


1£ 
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IM 


17 

IT 

2 i^ 




t: . . . - 
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23, . . .X 




i. - . - . . 
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2.H 
2 
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a, 3 

3.<J 
3,3 


^.9 
2.S 
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3.6 
2.0 
3.6 
2,h 


as.. 


2,4 

s.a 

15 

a. 5 

3.5 

2,e 

S.4 


1,0 
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It 

2« 
IS 
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3.1 


13 

13 
11 
13 
IS 
14 


li 

If 

Ifk 
IP 
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3.0 

m 
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1L7 
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a 
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« .*.*...* 




S.9 


.^,.., 


3^6 




my. 


Apr. 


M*y. 


JlUJft. 


July. 


Atw. 


mf. 


Apr* 


fUf. 


!««. 


im^\ 




vm. 






isatL ' 












i^„,,.; 




3.6 
3,7 
if, 5 


5.5 

a. 3 

2,4 
14 


2. Ml 

a. 8 
3.» 


20 

2.ei 


M...... 

17.,*.,.., 

Id, 




S3 
14 
4.9 




li 
11 




a. *,*,,. . 






5. * .« . , 






4. 


,,.. 


i». 




*,. . . 




tA 


17 


3^6 


11 


» 




11 


ILO 


*• 
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2.7 

a.? 


2.4 

12 


2.2 


'fi.,. 


5i 4 


11 


11 


ill 
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1. , , , 


.# - , 




n. , , , 


Z4 


%i 


a.n 


a,o 


y 1 ' n . 




24 


t.1 


J ii 




». 


29 


%h 


3L« 


19 




■•: J 


1« 


11 


111, 




10 


3L4 


a. 4 


E5 


t« 




^^^^1 


la 


2.4 


-Li 




ti..,- ,-, 


XS 


a.4 


».4 


1 






Mri 


Hi 
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3 . 
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^H 
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3kO 


S.4 


ai 
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z i i^^^^r 






^^m 


^M 




14, .,,. 
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a.» 


a I 
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MILK BIVEB DRAINAGE BASIN. 131 

MorUMy dixharge 6/ Cook canal near Chinook, Mont, , for 1907 and 1908, 

Discharge In second-feet. 



Month. 



July 

Aagast 1-20. . 



1907. 



April 8-».. 

^y 

June 

July 

August 



1908. 




Minimum. 


Mean. 


1.5 
.A 


O.AH 
fi.02 


2 
2 

1 

.0 
.0 


17.6 
17.1 
7.;«) 
3.2(( 
l.M 



Uun-ofT 
(total In 
acre- feet) 



405 
199 



796 
1.050 
4.) 4 
200 
97 



NoTK.— These estimates are only approximate, owing to great and irregular fluctuation of dally stages. 
MATHSSOV CAVAL HSAB CHIVOOK, MOVT. 

This station, which was established April 10, 1905, is located at a 
footbridge 200 feet below the head-gate near the main road, 3i miles 
egst of Chinook. 

IHtAarge measurements of Matheson canal near Chinook, Mont., in 1907 and 1908. 



Date. 



Hydrographer. 






Width. 



#W«. 



t::::s: 



A~*l ««!«,» I 4f 



1.U 



mn'AUm. height, charge. 



1- E^ 9lvtt«n. 






in 
At 
1114 



tf^ 


rfH 


*"«■, 


\i%' 


%2i 


II. i 


Alft 


fa 


4l£ 


ivv 


tu 


3.1 


%*% 


^fm 


I^S 


Afll 


it% 


ib2.9 


g: 


%M 


*7,t 


*tm 


.S 


fcl* 


t It 


.ft 


^im 


aw 


.» 



r llMkviiK 4ti# til lafvtrr fl«ii»« 



t— T^ «*£!«»■> TMiaatyt |ir< ifom ffciy an Mar Insert 2^ /i^ «. Jat| Aafrl^j ^i^f %ttftvt 
>iMl ^Kfe das Itaiv ■■• iv Aw, at tw wl^ ««« «txEtffl»# la f«nli 



J^. 



^^ 



tm 



hpr, UMf Jm^ iiiif \rm. 



« • 1 * H. 



--I 



Ai 
Ai 

Al 



1" 








Al 








11 








Si 








1 ^ 








1^ 




!♦ 




11 




»# ^ 




1 f 




^ t 




tt 








i« 




^« 




rj 




** 




1- 




Mi 




s. 




Ki 




sj 




Kl 




S J 




W 




«• 




■1 


M^ 


Si 





{Digitized bv Google 



132 SURFACE WATER SUPPLY, 1907-8. 

Monthly discharge of Matheson canal near Chinook, Mont., for 1908. 



Month. 



Discharge in second-feet. 


MaximiuD. 


Minimum. 


Mean. 


16 


3 


10.5 


6 


.0 


2.97 


8 


1 


3.n 


2 


.0 


.419 


3 


.0 


.806 



Raihofl 
(total in 
acre4eet). 



479 
183 
224 

26 
SO 



1906. 

April 8-«) '. 

May 

June 

July 

August 

Note.— There was practically no flow during 1907. The daily discharges were obtained by a direct 
comparison of discharge measurements and gage neights and the monthly estimates are only approximate. 

HART.Klff CAVAL HEAR ZTJRZCH, MOITT. 

This station, which was established in June, 1903, is located about 
500 feet below the head-gates of the canal, 1^ miles southeast of the 
Great Northern Railway section house at Zurich. It is reached by 
driving from Chinook. 

The canal was not in use in 1907, as the head works were out of 
order. 

Discharge measurements of Harlem canal near Zurich^ Mont., in 1908. 



Date. 



Ai)ril27.. 

May 6 

May 15... 
May 25... 

June 2. . . . 
Junp VI.., 
Jime24„. 

July n,,. 
Ao^aL l>. 



Hydrographer. 



A. F. Huch 

do 

Stewart and Huch.. 

A. F. Huch.-* 

do 



.do. 
.do, 
.do. 
.do. 



Width. 


Area of 
section. 


Gage 
height 


Fed. 


8q.fl. 


Feet. 


26.6 


M.3 


3.64 


27 


67.8 


3.71 


27 


67.7 


3.55 


27 


63.8 


3.70 


27.5 


76.5 


ijm 


37 


6^,4 


:s.'^ 


15 


13.; 


1 1 .:» 


24 


47.4 


2.40 


25 


57.5 


xoo 


16 


21.2 


3.41 



Dis- 
charfe. 



Sec,-fi. 
65.7 
67.3 
61.1 
57.7 
78.7 



a Ua'Te by wiuUni: 5tl TiWL btlow gup. 
NuTE.^All mcuadreineEitH «xc^pt Lhai ot Aiigiuit 6 w^re niad? from highway btftlge 2 mila below j 

Daily gtigf height, in feet, of Ilurlem canal nrar Zurich, Jfonl.,/or 1908. 









[Jocrl Lc«a 


obserrar.] 








' 


Day. 


Apr 


M*y. 

3 fU) 
3 SO 

xm 

:\ '■*' 

3 .■■ 
it '•" 

:i ■■• 
-1 " 

r 


June, 


July. 


I>ay. 


Apr. 


May. 


June. 


'1 


t.* 




3 Of) 

4. Ill 
3,§0 


2 m 

3.00 


t6,_„_ ,„ 


3 ID 
3.44} 

ai$o 

3.60 
3,70 

a SO 
a 10 
3.40 

3 f*> 

3.50 
3. Ml 

^,m 

3/7U 
3.70 


3, Ad 
3 ftO 
100 
4.00 
4.00 

3,60 

a sio 
a Ml 
% m 

3 70 






S. . 


17 




3 


IS ..,..,, 




4.. 
B 


I».. 

30. *. .*.*.*.,.„H 


. 


21 ..p.,*...*. 

■_«f , . , , 

«>-. - 

I? 2 






3 00 

,t,*.o 

3M) 
3flO 




^ 


^^^F 






'-J 
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MILK RIVEB DRAINAGE BASIK. 
Monthly discharge of Harlem canal near Zurich^ Mont.y for 1908. 



133 





Month. 


Dlacha 


rge in 8econ< 
Minimum. 




Maximum. 


^7-30 


71 
78 
79 
31 
24 


12 


Mat 


fiO 


June 




3 


July 


14 


August 


5 







pet. 


Run-off 


-- 


(total in 


Mean. 


acrp-feet). 


49.0 


2.330 


fiO.8 


3.680 


32.2 


1,920 


27.6 


1,700 


13.5 


830 



..^^^^—'These values of monthly discharge are approximate, owing to great and irregular fluctuation of 
t^^age height due to canal regulation. 

AOBHOY DITCH HZAB HAHT.ICM, MOITT. 

This station, which was established July 14, 1905, is located at the 
highway bridge about one-fourth mile below the head-gate. It is 
reached by driving 4 miles south from Hariem, Mont. 

The head-gates were opened for the season April 21, 1908, but 
were closed again for repairs from May 4 to 17, and also June 13 to 
July 6. The ditch was emptied August 1, 1908, and later a small 
flow was admitted to furnish water for the steam plow, but not for 
urigation. 

I^i^^arge meoMuremenU of Agency dUeh near Harlem, Mont., in 1907 and 1908. 



Date. 



Hydrogiapher. 



SJS:;; -^ V 

July II.. » 

Ai]gast2 ^ 

Augnrt27 -5 

8ept«nber28... Robert piihuMbei'.; 



"^'^^'^on. 



Feet. ' Bn.fl. 



keight. 



heigl 



Dia- 
charge. 



I 



Feei. ' 8ee.-ft. 



.1 



16 
24 



12.3 I 
46.9 



20 



33.3 

28.2 



April 4 » P „,^ 

i'>3r28: :::::: i 



24 
17 
23 
16 



46 4 

17 6 
39 2 
li7 



2.88 
4.40 
4.38 
3 90 
3.72 



.33 
2.42 ' 
1.10 
2. \h 
1.40 



0.0 
.0 
6.9 
19.2 
.0 
11.8 
19.4 



.0 

37 2 

17 

37 9 

• U.2 



• Madsbjr wading. 



\ 
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SURFACE WATER SUPPLY, 1907-8. 



Daily gage height, in feet j of Agency dUxh near Harlem, Mont., for 1907 and 1908. 
[J. W. Ijams and C. P. Wells, observers.] 



Day. 



1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
16. 



1907. 



June. July. Aug. Sept. 



4.5 
4.5 
4.6 
4.5 
4.45 

4.4 

4.3 

4.35 

4.4 

3.7 

2.8 
4.0 
4.5 
4.8 
4.8 



4.4 

4.4 
4.4 
4.3 
4.3 

4.3 
4.3 
4.3 
4.3 
4.3 

4.2 
4.2 
4.2 
4.2 
4.2 



3.9 
3.9 
3.9 
3.9 
3.9 

3.9 
3.9 
4.0 
4.0 
4.0 

4.1 
4.1 
4.1 
4.1 
4.2 



Day. 



1907. 



June. I July. Au^. ' Sept 



4.6 
4.7 
4.7 
4.65 
4.5 

4.5 

4.4 

4.5 

5.35 

6.6 

5.5 

5.5 

5.35 

4.5 

4.5 



4.5 
4.5 
4.5 
4.8 
4.8 

4.8 
4.7 
4.7 
4.7 
4.6 

4.6 
4.5 
4.5 
4.4 
4.4 
4.4 



4.2 
4.2 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

3.8 
3.8 
3.8 
3.8 
3.8 
3.8 



4.2 
4.2 
4.2 
4.0 
3.8 

S.8 
3.7 
3.7 
3.7 
3.7 

8.7 
3.7 
3.7 
3.7 
3.7 
3.7 



Day. 


Apr. 


May. 


June. 


July. 


Day. 


Apr. 


May. 


' June. 


July. 


1908. 
1 




2.20 
2.20 
2.20 
1.65 


2.05 
2.25 
2.50 
2.75 
2.86 

2.95 
3.00 
3.10 
3.10 
3.20 

3.20 
3.20 


* **i*46 
3.5 
3.6 

3.7 

3.76 

3.7 

3.7 

3.6 


1906. 
16 








3.&5 


2 




17 








3.6 


3 •. 




18 




2.30 
2.45 
2.65 

2.80 
2.75 
2.65 
2.45 
2.35 

2.30 
2.20 
2.10 
2.10 
2.10 
2.10 




3.5 


4 




19 




3.5 


5 




20 




3.45 


6 






21 




S.4 


7 






22 


i.ao 

2.45 
2.60 
2.50 

2.45 
2.25 
2 20 
2.25 
2.15 


3.3 


8 






23 


3.3 


9 






24 


3.3 


10 






25 


3.3 


11 






26 


3.3 


12 .... 






27 


3.3 


13 






28 


3.3 


14 








29 


3.3 


15 








30 


S.3 










31 


3.3 












Note.— These gage heights are affected by the canal regulation. 

FORT BELKNAP CANAL NEAB CHIVOOK, MONT. 

This station, which was established June 21, 1903, is located at the 
highway bridge about 500 feet below the head-gates of the cpnal, 8 
miles east of Chinook. 

The high water of June, 1908, washed out both the bridge and the 
gaji^c. A n<.nv gaj^e wns installed nn June 27, 1908, at a diflFerent 
datunif within a few feet of tho site of the old gage. 

A new bridge was built about one-fourth mile upstream from the 
site of thf? tjld one. MeasurtMnents can be made from this bridge 
tijily when the raiia! is ruiininf^ full. Wading measurements are made 
lit a sticlion about 300 fot?t douustroani from the gage. 

Tbere was flow m the canal on the single days for which gage 

During a fvw of the days when the canal was 

Jiie Ilood ui Milk River, the water was wasted, 

e tiine from June 5 to 30 the water was used 



m thii 




fur the season September 22, 1907| and 
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Ditcharge measurements of Fort Belknap canal near Chinook ^ Mont.f for 1907 and 1908. 



Date. 



1907. 

Slay 14 

May 20 

Junes 

Julys 

July 17 

July 29 

August 16 

August 19 

August 26 

September 10.. 
September 27.. 



1908. 
April 10... 
April 23.... 

May: 

May 16 

May 23 

June I 

August 4. . . 
August 12.. 



Hydrograpber. 



J. B. Pierson 

do 

do 

do 

....do 

do 

Polbmsbee and Pierson. 

J. B. Pierson 

....do 

....do 

Robert FoUansbee 



J 



Stewart and Hucb. 

.\. F. Hnch 

...do 

do 

do 

do 

do 

do 



Widtb. 



Feet. 

36 
27 
25 
25 
24 
27 
32 
30 
25 
30 
15 



18 

38 

38 

38 

40 

41 I 

33 

33 



Area of 

section. 


heigfit. 


'Uh 


Feel. 
3.45 


42.0 


2.80 


32.4 


2.45 


34.6 


2.89 


33.7 


2.88 


36.1 


3.11 


48.6 


3.45 


44.1 


3.39 


31.3 


3.00 


30.9 


3.25 


12.2 


3.10 


18.9 


2.47 


Ctt.2 


3.70 


60. 9 


3.69 


61.7 


3.69 


63.4 


3.78 


66.4 


3.82 


61.9 


2.91 


&3.0 


2.99 



Dts- 
rhttfgo. 



Sec.'/t. 
1U8 
M.O 
40.1 
25.0 
33.6 
64.4 
66.9 
60.7 
39.3 
64.3 
7.7 



22.4 

106 
88.3 
97.7 
109 
108 
aii3.4 
060. 1 



a Made by wading. 
Dttilif gage height, in feet, of Fort Belknap canal near Chinook, Mont., for 1907 and 1908. 

1 Bruce Glenn, observer.] 
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3.6 , 


2.6 
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2.6 


2 9 


3.6 
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3.0 


a.4 




3.2 


a.4 




3.2 


3.2 




3.2 


3.1 . 




3 2 


XI 




3 1 


xo 




i 1 . 


3.0 




3 Z 


%-'> 




% U 


% - 




% h 


3 « 





B^ &9> 
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IHy. 



Apr May Jar* l-Jj A-jg i^^ 



I I 




%M iK i« l« ^^ 



:v 
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X if 
1 JI 

1.2 



i •£ Z4£ -H 

ii£ 1 -if S, 

i '^ 14 
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X <: ... 

J iw 4. •/. 

^ <: X •/. 

1 ^ > V. 
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Monthly discharge of Fori Belknap canal near Chinook, Mont, , for 1907 and 1908. 



Month. 



May 12-18 

July 

August 

September 1-21.. 



1907. 



April 10-30 

May 

June 

July 

August 

September 1-23 . 



1906. 



Dischtt 


rgeinseoond 


-feet. 


RniMfl 
(total in 
arrHeet). 


Maximum. 


Minimum. 


Mean. 


102 


62 


77.4 


1,070 


78 


22 


38.8 


2. SO 


75 


39 


62.0 


3,810 


62 


16 


36.7 


USX 


120 


22 


106 


4,370 


128 


76 


102 


6,230 


110 


85 


87.7 


5,220 


109 


70 


9a4 


5,500 


70 


52 


60.4 


3,710 


56 


43 


46.2 


2,110 



Note.— These values of monthly discharge are only approximate owing to the great and irregalar Hveta^ 
tion of the gage height due to canal regulation. 

WHTTSa-AlTDSBSOV CASAL HZAB CHIVOOX, MOVT. 

This station, which was established April 22, 1906, is located at 
the highway bridge 5 miles east of Chinook and one-half mile west 
of James Cook's ranch house. 

The canal was not in use during the season of 1907. 

The gag6 was washed out June 11, 1908 and the head-gates were 
so badly damaged that it was impossible for water to flow in the 
canal after June 24, 1908. There was little flow before May 20 and 
none after June 20, 1908. 

Discharge measurements of Winter-Anderson canal near Chinook, Mont,, in 1908, 



Date. 


Hydrographer. 


Width. 


Area of 
section. 


height. 


DiB- 

chaiv^ 


April 7 


Stewart and Huch 


Ftet. 


aq.fi. 


FeH. 
2.63 
3. 2D 
2.83 
2.40 
3.19 
3.5 


^"•^0 


AprU27o 

May6o 


A. F. Huch 








.... do 








May 15 


Stewart and Huch 









May25«> 


A. F. Huch 


5.5 
13 
5.5 


6.6 
11.2 
8.2 


2.1 


June 2c 


do 


&8 


June 12 6 


. ...do 


4.2 


June 24 . . 


do 


A 




i 1 





n Coiial not hi UKfi. 

A MataiirvmenL matio ^K li nitrni! atiout 1 mile below gaf^- 



r Hadti by vraillng ^ Iml abovv j 



DaU^ gage height, tn/wf, of WinUr- Anderson cartel near Chinook, Mont., for I9&i. 
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1 Air. Mi^. 


Jun<. 


iHr* 
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Max. 


June. 


Day, 


Apf. 


^..^ 


1 1 




13. , , - 




1»«4«ii 




21..- -J 




». J 


%,^ 


.... a.an 


13 

^$ 

S.i 
X.I 
3,1 
Li, 


.••j 


3^ 


13 . , , 
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i.. ..<..-. 


14. 








St............ 




\i 


i,, , 


"m 






a::::::::::: 


3.1 

12 
^1 


U 


^ 


iiiii 








T^ 


' ^^Bl 


S::::::::::: 




1^ 


w 


J 


■ 


•j^ftff. tfarV'lfi-sf 
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Monthly dUdutrge of WinUr-Andtnon canal near Chinook, Mont., for J90S, 



Uun-off 
(total In 
Acr»>foet). 








Month. 


Dbcharge In second-feet. 






Minimum. 


Mean. 
l.fiO 

s.ia 

AAA 


April 25-28 




liay, 16 days . . 


7 
24 


1 
1 


JoDf J 90 <iaj" 









Noti.— These vaJuw arc dniy ELpprt»3sliiiatti owiiiff lo tht ^tax luui lm»f:iU4r lKi(*runtU>n In iJnlly iniKv 
lielelitB du* t4 cuuil regulnttoii 

&OCK CAS£S CAJVAL ITSAA HIKSDALE, MOlf T. 

This station, which was established July 5, in05, im locntt^d about 
300 feet below the ht>ad-gatea of the canal ami is rcachiul by drivirij^ 
Similes north from Hinsdale, It wasdi.scontinutMi DrrnulH^rlil , HJOT, 

During the spring of 1907 the canal contained n lui'i^i^ ajnuunt i)f 
VBter^ oi*4ng to the fact that the heatl-pites had l)een wttsheil uut 
This water was not used for irrigation until after July 12, 1907. 

IH$thsrgt mieoMuremieTilA of Rock f*rfrk ranal near IfinMdttltt, Monl,t in 19(17. 
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Uydropnpher. 
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twIgKL 




li*lL 


... .do ,. 

.... do......... 
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" ' -"---'^1 - - 





a EllhftttUd^ 



l>atlf giofr keigMt inftH, of Htxk f><ri c^ftil/ Ti//ir IliftM^tlt, Muni , /ttr l!H}7 . 
ir. E. nalbrrt, (Ammv | 
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<l.. ..... 


iT... : : 

U 

II. . . 


11 ;;" S 

I,* a 
1 fr ai 

1 V 2* 


1.. 
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LITTLE POBCXJPINE CBEEK DBAXNAGE BASIN. 
LITTLE PORCUPINE CREEK NEAR FRAZER^ MONT. 

Little Porcupine Creek rises near the central-western part of the 
Fort Peck Indian Reservation, flows southward, and enters Missouri 
River near Frazer, Mont. 

The drainage area comprises a strip of land about 25 miles long, 
extending but a short distance back from the narrow valley border- 
ing the stream. Except for a growth of cottonwood and willov»s 
the basin is without forestation. 

The run-ofl^ comes from the melting snow in the spring and from 
heavy rains during the summer. During the greater part of the 
year the channel is dry, except for about one-half second-foot of 
water derived from springs near the mouth of the stream. The annual 
rainfall is about 13 inches. The stream is not used for diversion. 

The only gaging station in this basin is about 2 miles south of 
Frazer, Mont. It was established July 13, 1908, to obtain data for 
use in connection with an irrigation project being constructed by the 
United States Reclamation Service for the Fort Peck Indians. 

Discharge measurements of Little Porcupine Creek near Frazer^ Mont., in 2908. 



Date. 


Hydrographer. 


width. 


Area of 
section. 


Gaee ' Dis- 
height. charge. 


lii^yVia 


A. F. Kiirh... ....-.-.,.,•....,...,.. .......... 


F^. 




Fed. Sec^t 
1. 12 <H 


tEttiw&rt uj;ld HiM'h. ,..*^ . .., _, „. „ 


2.0 


Lii * 









4 Uttdc hy Soats. 

Daily gngc fietght^ infeei, of IJUh PnrciipifXB Ctfck nmr Fnaer^ Mont ^ for i90$. 

\T. C. Klytiii, otisorverO 



Uas- 


jiiir- 


Mtg. 


Sspt. 


Li 


Noif. 


Dec, ! 


Diy, 


Julr- 


A«,. 


e^u Dot. 


nov. 




1.. 

3, 




hi 


i\ 


1,5 

1 


LB 
1.6 1 

LB' 

1 ■ 
1 

I 

Li. 

1 


Ifi -.. 

17. 


1 

IK 

i 


1,1 

Li 
hi 

n 

hi 

1.4 
1.4 


1.4 hi Li 

14 tk li 


1 


3, _ 




l» ,>. 


t. 4 L ft 


ti 
Li 
Li 

L4 
L« 

1 « 


u 


!_.,_ 




1-4 
Li 

14 

t 
LI 

1 1 


Li 
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B., ..„,..- 




1 


e „.,. 




] 


f . - *... 




1 


I . 




1 


9 . .. . 


* ■ ■ " ' 


11] LI 

11 14 


1 


10 

ll_.. 




L.4 


13. „, ,. 


1.4 
1,4 
1.4 
1.4 


1.1 1 i 
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U. 


J 


l*^ . 









Nttn^.—Ic^eeondmoiaa ia 1 
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WOLF GREEK DRAINAGE BASIN. 
WOLF CREEK AT WOLF POINT, MONT. 

Wolf Creek rises near the center of the Fort Peck Indian KcHcrva- 
tion, flows southward, and enteni Missouri Hivcr near the Wolf 
Point Agency. The drainage area comprises the central part of the 
Fort Peck Indian Reservation. The entire area with the exception 
of a narrow valley along the stream is a rolling i)rairie. The only 
forestation is the growth of willows and cottonwrnxln along the 
banks of the streams. 

The run-oflT comes from the melting snow in the spring and heavy 
rains during the summer. The upper part of the channel in dry 
daring the late summer and winter, but near the mouth the flow in 
kept up by springs. The annual rainfall is aln^ut I'i inches. The 
stream is not used for storage and the onh' diverhion in that niaiie 
by the Indian Agency dit^h at Wolf Point, which divertn the entire 
flow .luring the low peri^xl. 

The gaging station, which was ej^tablbihed Augij>*t l/#, H^;S, to 
'ieterriiDe the amount of water available for an irriiration proj#'/t 
ui'ier corsii ieration by the United .States Kt^lAf tihUou r^'n-'uf (or 
t> Fi-rt Pe» k In«iiaii*. L* kxated at WiJliam hrr.ith ^ nun/h, 2i i/,,!/-^ 
i:— w^t :: W.lf P0L-.1. 

T::^: l.-wir^ ilw:r^rge ir^e^LhUTf-ii^ii*. mat** u^fi*- at *•:./• >*A*>/f, ; 

loci' I pa^. ^ipir '•Z-'^'. :/ K'>/^->yf -j W.. / f--^ -/. M/'J /-x /X,-^ 
"Tif. H_ ^n rt v-*r»«r 
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POPLAB OBBBX DBAINAOE BA8IK. 
POPLAR CREEK NEAR POPLAR, MONT. 

Poplar Creek rises in the southern part of the Canadian province 
of Saskatchewan, flows southeastward through the northern part of 
Valley County, Mont., thence through the Fort Peck Indian Reserva- 
tion, and unites with Missouri River near Poplar, Mont. The largest 
tributary is the West Branch, which enters near the north boundary 
of the Fort Peck Reservation. The greater part of the drainage area 
is a rolling prairie cut by a number of small coulees and the valley 
of the creek. The only forestation is a growth of willows and cot- 
tonwoods along the banks of the stream. 

The run-off comes from melting snow in the spring and heavy r^ 
during the summer. The dry-season flow is considerable. The 
annual rainfall at Poplar is about 13 inches. 

The United States Reclamation Service has under consideration a 
project which will divert the water of this stream to irrigate land 
along its lower course and along Missouri River near Poplar, Mont. 

The gaging station was established August 15, 1908, at Buershia's 
ranch, 6 miles north of Poplar, Mont. 

The following discharge measurement was made by wading at this 
station August 15, 1908: 

Width, 31 feet; area of section, 7.30 square feet; gage height, 2.48 feet; and dis- 
charge, 9.9 second-feet. 

Daily gage height ^ in feet, of Poplar Creek near Poplar, MoTU.ffor 1908. 
[R. W. Henry and Neol BiMrshla, observers.] 
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BIG KUDDT BIVBR DItAINAen BASIN. 
BIG MUDDY RIVER NEAR CULBERTSON, MONT. 

Big Muddy River rises in the Provinoe of Saskatchewan, Canada, 
flows southward into Montana, forms the eastern boundary of the Fort 
Peck Indian Reservation, and unites with Missouri liiver near Blair, 
Mont. It drains a rolling prairie country cut by many small coulees. 
The greater part of the run-off comes from the melting snow in the 
spring months. 

The gaging station, which was estaj^lished July 14, 1908, to de- 
termine the amount of water available for irrigation projects under 
consideration by the United States Reclamation Service for the Fort 
Peck Indians, is located about 3 miles above the mouth of the stream. 

Gage readings are affected by backwater from the Missouri, and 
are therefore not reliable except at low-water stage of the Missouri. 
Frequent discharge measurements are necessary in order to obtain 
good results. 

The following discharge measurement was made by wading at this 
station August 16, 1908: 

Width, 9 feet; area of Bection, 14.7 square feet; gage height, 1.7 feet; diecharge, 
6.3 second-feet. 

Daily gage height y in feet, of Big Muddy River near Culheii»on, Mont, , for 1908. 
[James Boyd, obseirer.] ' 



Day. ,July. 


Aug. 


8.pt 


Oct. 


Nov. 


Deo. 


Day. July. Aug. 
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1.0 

1.9 
1.9 
1.9 
1.9 
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NoTs.— loe oonditioiis November 10 to 16 and December 5 to 31. 1906. 

YELLOWSTONE RIVER DRAINAOE BASIN. 
DESCRIPTION. 

The upper Yellowstone rises in the Shoshone Mountains, in north- 
western Wyoming, near the southeast comer of the Yellowstone 
National Park, flows northwestward for 40 or 50 miles, and then 
enters Yellowstone Lake, which may be considered the great source 
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of the main river. This lake is about 15 miles long by 20 miles wide, 
lies at an elevation of 7,778 feet above the sea, and is hemmed in on 
every side by lofty mountains from whose snow-covered slopes its 
chief supply of water must come, since it receives no important 
streams. Issuing from the lake at the north end the river flows 
northwestward for 10 or 15 miles, plunges over the Great Falls of the 
Yellowstone, and for the next 20 miles runs through its *^ Grand 
Canyon,' ' which is impassable throughout. About 80 miles from the 
lake it emerges from the Snow Mountains, and thence runs eastward 
and northeastward until it joins the Missouri at Fort Buford, N. Dak. 
At this point it has an elevation of about 1,900 feet. 

As it leaves the mountains the river is about 600 feet wide ; thence 
to Clark Fork, which enters from the south about 15 miles above 
Billings, Mont., it is characterized by bold, sweeping curves, and 
many islands. Between Clark Fork and the mouth of the Bighorn 
it is from 1,500 to 1,800 feet wide, is free from rapids, and has a cur- 
rent from 3 to 4 miles an hour. Between the Bighorn and the Powder 
the main stream increases in width from 2,400 to 2,700 feet, and 
becomes turbid like the Missouri. Below the mouth of the Powder 
the banks are low and caving and the stream contains some rapids 
and shoals and numerous densely timbered islands. 

The Yellowstone is about 500 miles long; the area of its basin is 
approximately 67,500 square miles. 

Of the tributaries of the Yellowstone the most important is the 
Bighorn,** which has its source in the many small streams draining 
the slopes of the Wind River Range. Other important tributaries 
of the Yellowstone are Shields, Boulder, Big Timber, Sweetgrass, 
Stillwater, Clark Fork, Tongue, and Powder rivers. Shields, Big 
Timber, and Sweetgrass rivers have their sources in the Crazy Moun- 
tains, rising to an elevation of 10,000 feet; the Boulder, Stillwater, 
and Clark Fork rise on the southeastern slope of the Shoshone Moun- 
tains at an elevation of 10,500 feet. Powder and Tongue rivers have 
their sources in the high plains region and Bighorn Mountains of Wyo- 
ming, flowing parallel and in a northeasterly direction until they join 
the Yellowstone. 

The headwaters of the Yellowstone and many of its tributaries 
<!niin poiiioiLs ul lu'u\ Uy iiinlHTed urejis. The Yellowstone » Crazy 
Mountain^ Bighorn, ami Otter national forei^ts are thus drained. 
HoweveFj the greati!sr part of the drainage basin lies within the plains 
st*f*iion unci h tn^plpHw except for a fvw willows and cottonwoods 
along tho Htri-^jun rhnnm*ls. 

Thi* me»ii iinnii*' J''*ij|l'all hi Ye) lows tone Park is approximately 

*1k*j<, (Jlendive, 10 inrhes: and at Riiford 
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SURFACE WATER SUPPLY, 1907-«. 



Shoshone River near Lovell, Wyo., 1897-1899. 

South Fork of Shoshone River at Marquette, Wyo., 1903-1908. 

Little Bighorn River at Crow Agency, Mont., 1905-6. 

Tongue River near Dayton, Wyo., 1903. 

Big Gooee Creek near Sheridan, Wyo., 1895-1897. 

Little Gooee Creek near Sheridan, Wyo., 1896-97. 

Clear Creek at Buffalo, Wyo., 189&-1904. 

Piney Creek at Kearney, Wyo., 1902-1906. 

Cruez ditch near Story, Wyo., 1903. 

YELLOWSTONE RITEH AT HUNTLEY, MONT. 

This station^ which is located at the new steel highway bridge 
1 mile below Huntley, Mont., and replaces that formerly maintained 
at Junction, was established October 1, 1907, to obtain data appli- 
cable to irrigation and power development. 

The only tributary near the station is Pryor Creek, which enters 
the Yellowstone 1 mile above. The drainage area at Huntley is 
about 12,000 square miles. 

The Huntley canal (PI. VI, A), built by the United States Recla- 
mation Service, takes water from the river about 2 miles above the 
gaging station; its normal capacity is 400 second-feet, and it sup- 
plies water for 29,000 acres of land. Near Laurel are the headgates 
of the Billings Land and Irrigation Company's large canal, which 
carries about 305 second-feet and irrigates 28,000 acres. Many small 
ditches take water from the tributaries of the Yellowstone but few 
from the stream itself owing to the variation of the stages of the 
water surface and consequent difficulty in diversion. 

This river freezes entirely over in places during the winter, but 
during the coldest seasons open channels with floating ice are not 
imcommonly seen. Conditions for obtaining accurate data at this 
station are only fair, as the channel is shifting and extra measure- 
ments are necessary to obtain a good rating curve. The gage datum 
has remained the same. 

Discharge measurements of Yellowstone River at Huntley ^ Mont. , in 1907 and 2908. 



Date. 


Hydrographer. 


Width. 


Area of 
section. 


#. 


chai^ 


1907. 
October 1 


J. E. Stewart 


Feet. 
471 
446 

436 


2,100 

1.800 
3,130 
5,160 
3.310 
1.740 


FteL 
3.00 
2.20 

1.83 
4.41 
8.87 
5.37 
2.67 


^I5b 


November 15 . . 


do 


3;340 
2,270 


1908. 
March 28 


J. E. Stewart 


May 21. 


.do ... . 


607 
559 

518 
440 


12,700 
39,800 


June 15 


Raymond Ricbards 


July 22. . 


.do 


16 600 


October 12 


J. E. Stewart 


5,000 



a Area computed from soundings of July 22, 1906. 
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A. MAIN CANAL, HUNTLEY PROJECT. yONTANA. 




B. PRYOR CREEK WEIR DURING SPRING FLOOD, HUNTLEY PROJECT, MONTANA. 
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Daily gage height j in feet, of YellowBtone River at Huntley ^ Mont, j for 1907 and 1908. 
[Jack O'Nell and Arthur Foftter, ot)server?.| 



Day. 


Oct 


Nov. 


Dec 


Day. 


Cot 


Nov. 


Dec. 


Day. 


Oct. 


Nov. 


Dec. 


1907. 
1 


3.0 


2.4 
2.4 
2.4 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 


2.1 
2.1 
2.1 
2.1 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 


11.. 


1907. 


2.7 
2.7 
2.7 
2.7 
2.7 

2.7 
2.6 
2.6 
2.6 
2.6 


2.3 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 


2.0 
2.0 
2.0 
2.0 
1.8 

1.8 
1.7 
1.5 
1.2 
1.2 


1907. 
21 


2.6 
2.6 
2.6 
2.5 
2.6 

2.5 
2.5 
2.4 
2.4 
2.4 
2.4 


2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.1 


1.2 


2.. 


3.0 
3.1 

ao 

3.0 

2.8 
2.8 
2.8 
2.8 
, 2.8 


12 


22 


1.2 


3 


13 


23 


1.2 


4.. 


14 


24 


1.2 


5 


15 


25 


1.2 


e 


10 


26 


1.1 


7... 


17 


27:::::::::::: 


1.1 


8 


18 


28 


1.1 


•.. 


19 


29 


1.4 


10 


20 


30 


1.5 








31 


1.6 










Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1908. 
1 


1.70 
1.70 
1.70 
l.flO 
1.60 

2.00 
2.00 
2.00 
2.00 
2.00 

2.00 
2.00 
2.00 
2.00 
2.00 

1.90 
1.90 
1.90 
1.90 
2.20 

2.20 
2.20 
2.20 
2.20 
2.20 

2.20 
2.20 
2.20 
2.00 
2.00 
1.00 


1.00 
1.50 
1.60 
1.50 
L70 

1.90 
2.00 
2.10 
2.20 


2.90 


1.82 
1.78 
1.78 
1.70 
1.69 

1.70 
1.70 
1.70 
1.71 
L80 

1.87 
1.92 
1.94 
1.97 
2.12 

2.30 
2.45 
2.63 
2.60 
3.00 

3.11 
3.13 
3.70 
3.72 
3.70 

3.68 
3.30 
3.10 
2.90 
2.60 
2.40 


2.50 
2.50 
2.60 
3.07 
3.40 

3.60 
3.70 
4.03 
4.60 
4.80 

4.90 
4.80 
4.00 
3.80 
3.80 

3.73 
3.84 
3.60 
3.60 
3.20 

4.40 
3.98 
4.10 
4.80 
4.00 

4.30 
8.00 
7.65 
6.75 
6.10 
7-20 


7.80 
8.00 
7.70 
7.90 
6.70 

6.70 
6.70 
6.90 
7.10 
7.70 

7.80 
7.80 
8.80 
9.00 
9.00 

9.00 
9.10 
9.00 
8.50 
7.80 

7.00 
7.00 
6.80 
6.70 
6.50 

6.20 
7.60 
8.40 
7.20 
7.05 


6.90 
7.60 
7.80 
7.80 
7.60 

6.20 
6.20 
7.40 
7.60 
7.60 

7.80 
7.50 
7.50 
7.20 
6.80 

6.80 
6.30 
6.20 
6.00 
5.60 

5.50 
5.40 
5.36 
5.30 
5.20 

5.20 
5.10 
5.10 
5.00 
4.90 
4.80 


4.40 
4.40 
4.30 
4.20 
4.20 

4.10 
8.90 
3.80 
3.70 
3.70 

3.60 
3.60 
3.90 
3.90 
3.80 

3.80 
3.80 
3.80 
3.70 
3.60 

3.60 
3.60 
3.50 
3.62 
3.50 

3.45 
3.33 
3.22 
3.16 
3.20 
3.20 


8.20 
3.20 
3.10 
3.00 
3.00 

3.00 
3.00 
3.00 
2.80 
2.80 

2.80 
2.80 
2.80 
2.80 
2.80 

2.76 
2.76 
2.76 
2.76 
2.60 

2.78 
2.78 
2.78 
2.76 
2.70 

2.70 
2.70 
2.70 
2.70 
2.70 


2.70 
2.70 
2.78 
2.00 
2.96 

3.00 
2.96 
2.90 
2.90 
2.80 

2.80 
2.67 
2.67 
2.67 
2.70 

2.71 
2.90 
2.97 
3.00 
2.98 

2.96 
2.96 
2.94 
2.94 
2.90 

2.80 
2.18 
2.88 
2.86 
2.84 
Q.fU 


2.60 
2.60 
2.60 
2.60 
2.60 

2.60 
2.60 
2.58 
2.58 
2.58 

2.53 
2.63 
2.63 
2.50 
2.50 

2.60 
2.60 
2.56 
2.60 
2.56 

2.56 
2.30 
2.28 
2.22 
2.20 

2.20 
2.10 
2.10 
2.10 
2.00 


1.80 


2. .. 


1.50 


3 




1.60 


4 




2.00 


5 


2.40 


2.00 


6 


2.50 


7 




2.20 


8 


2.40 


2.26 


9 


2.25 


».. 




2.30 


11 






2 20 


12... 




2.50 


2.10 


13 




2.10 


14 






2.10 


U 




3.00 


2 10 


16 


2.00 


2 00 


17 




2.00 


18 







1.80 


19 


2.40 
2.40 


2.90 


1.70 


20 


1.90 


21 




2.00 


22 




1.85 
1.85 
1.85 
1.85 

1.85 
1.85 
L85 
1.85 
1.85 
1.85 


1 95 


28 


2.10 


1.05 


24 


1.95 


25 




2 10 


26 




2 25 


27 


3.00 


2.26 


2S 


2 20 


29 




2.20 


ao 




2 00 


31 




1.90 



























Note.— Practically no Ice during December, 1908. 
31260— IBB 246—10 10 
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SUBFACE WATER SUPPLY, 1907-8. 



Rating table/or YtUoumUme River at Huntley, Mont,, for October 1, 1907, to December SI, 

1908. 



heil^t. charge. iMdpA, 



Di»- 






Dto- I 






Dto- 



FeH. 


8«,-n- 


LIO 


i.oeo 1 


L20 


1.220 


L30 


1,380 


L40 


1.540 


L50 


1.700 


L60 


1,880 


L70 


Z060 


L80 


2.270 


L90 


2.520 


XOO 


2,800 


XIO 


3.080 


2L20 


3.380 : 


2.30 


3,680 



FttL 
2.40 
2.50 
2.60 
2.70 
2.80 
X90 
3.00 
3.10 
X20 
3.30 
3.40 
3.50 
3.60 



8€t,4L 
4.00O 
4,330 
4,640 
4,900 
6,330 
5,680 
6,040 
6.420 
6.800 
7,200 
7,600 
8,030 
8,460 



FUL 

3.70 

3.80 

X90 

4.00 

4.20 

4.40 

4.60 , 

4.80 I 

5.00 ! 

5.20 

5.40 

5.60 

5.80 



8,900 
9,340 
9.800 
10,360 
11.200 
12,160 
13.160 
14.180 
15.230 
16.300 
17,400 
18.540 
10,700 



FttL 
&00 
&20 
6l40 
6.60 
6l80 
7.00 
7.20 
7.40 
7.60 
7.80 
8.00 
9.00 
9.10 



Stc-ft 
20,900 
22,100 
23,340 
24,000 
25,880 
27,160 
28,480 
39,800 
31,120 
33,440 
83,760 
40.560 
41.240 



Note.— The mbo^ table B ooc appbeabte ftr iee « olMlnKteit-eliaiiad eonlitJ^ It b based oo 
dfa charg c mcasnmnents made during 1907-8 and Is veil defined. 

ifonMfy dieckargt of YelUmatane River at HmOiof, Moml.Jor 1907 and 1908. 
[Dralaace ma, 12,000 sqna 





Discbaife In secoad-fect. 


RlUMlff. 




Montb. 


Maadmnm. 


lihiliimm 


Msn. 


Per 
sqoare 
mik. 


Deptbin 

IncbcsoQ 

diataace 

ana. 


Total fai 
acre-feet. 


Accu- 
racy. 


1907. 
Ckrtober 


6.420 
4,000 
3.080 


4,000 

3.080 
1.060 


X510 
2.1M> 


a 411 
.292 
.176 


a47 
.33 
.20 


303,000 
200.000 
130.000 


A. 


NoTMnlKT. 


A. 


IVcetnbfr 


B. 






1908. 
Jtnnary. , 


3,380 


!.», 


2.790 
1.870 
1.880 
4.470 
12.700 
31.500 
23.400 
9.070 
5.450 
5.420 
4.140 
2, WO 


.232 
.156 
.157 
.372 
1.06 
2.62 
L95 
.756 
.454 
.452 
.345 
.245 


.27 
.17 
.18 
.42 
L22 
^92 
2.35 
.87 
.51 
.52 
.38 
.38 


172.000 
108,000 
116,000 
266,000 
781.000 
1,870,000 
1,440,000 
550,000 
324,000 
333,000 
246,000 
181,000 


C. 


F^hnHwy. . , , 


D. 


Marcb. . . . 






D. 


.\prU 


8,900 
33.800 
41.200 
32,400 
12.300 
6.800 
6.040 
4.510 
4.320 


2.030 
4.330 
22.100 
14.300 
6.610 
4.640 
2.800 
2.S0O 
l.n» 


A. 


Mav 


A. 


JUD* 


A. 


Julv 


A. 


AU£Vl<t ... 


A. 


S*pterab«T 


A. 


OcioNeT 


A. 


November 


B. 
B. 






The rear 


41.2D0 




8,«0 


-733 


9.90 


0,400,000 





YELLOWSTONE RIYER AT JUNCTION, MONT. 

This station, which was establbhed May 10, 1906, to take the place 

of the one maintained at Billings, is located at the county highway 

bridge at Junction, 1 mile north of Custer, Mont. The records fur- 

nisli information of value in connection with irrigation projects. It 

was discontinued December 31, 1907, in favor of the station at 

Huntley. 

The Bighorn, which joins the Yellowstone about 7 miles below the 

' station, is the only important tributary near Junction. The 

;e area is 13,500 square miles. 
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No diversions are made from the Yellowstone itself near this station. 
The high banks and the variations in the height of the water surface 
make irrigation on a small scale impracticable. 

Ice forms at this station, but records obtained during the open 
season were good. The channel shifts only in extreme high water. 
The gage datum remained unchanged. 

Digcharge meaturemeni$ of YellowaUme River at Junction^ Moni., in 1907. 



D»le. 


Hydrofn^pher. 


Width. 


Area of 
fectlon. 


hei^t. 


Dis- 
charge. 


Aprile 


J. E.Stewart 


Feet, 
304 
606 
609 
606 
450 
384 


8q.tt. 
^130 
3,420 
6,400 
5,490 
3.310 
2.430 


Feet. 
3.66 
6.76 
9.10 
9.74 
6.41 
3.71 


Sec-ft, 
3,480 


lUyao 


do 


13,600 


June 23, 


do 


o 37, 700 


July 11 


. .do 


38,800 
11,600 


Anpistis 


do 


NoTcmbcr 16.. 


... .do 


3,620 







o Measurement doubtful. 



Daily gage height^ in feet, of Yellowstone River at Junction, Mont., for 1907. 
[J. E. Thurmond and Mios Nina Winter, observers.] 



Day. 



7.. 
«.. 
•.. 



Jan. 



3.46 

3.4 

3.45 



3.5 



.1 3.5 



Feb. 



11-. 
tt.. 
13.. 
H.. 
15-. 

16- 
17.. 
IS.. 
».. 
».. 



3.0 



a... 
a... 
a... 
ai... 

25... 

«... 

a... 

a... 
a... 



2.1 



3.45 



3.9 



4.2 

4.4 

4.7 
4.8 
&0 
5.6 

6lO 
6.0 

&8 



&4 

&0 
4.8 
4.9 
4.9 
4.8 

4.7 
4.5 
4.5 



Mar. 



4.5 

4.5 
4.6 
4.6 

4.7 

4.5 
4.3 
4.3 
4.5 
4.3 

4.1 
3.0 
3.9 
3.9 
3.8 

3.8 
3.7 
3.7 



6.6 ' 3.6 



3.6 

3.6 
3.56 
3.66 
3.5 
3.6 

3.45 
3.45 
3.6 

a.5 

3.5 
3.5 



Ape May. June. 



3.6 
3.7 
3.7 
3.7 
8.7 

3.7 
3.7 
3.7 
3.8 
3.8 

3.8 
3.9 
3.9 
3.9 
4.0 

4.0 
4.0 
4.0 
3.9 
3.9 

3.9 
8.8 
8.8 I 
3.8 

3.6 1 
2.6 : 
3.6i 
2.5' 
3.5 . 



3.6 
3.7 
3.6 
3.6 
3.6 

3.6 
3.6 
3.7 
8.7 
3.8 

4.0 
4.2 
4.6 
4.4 
4.2 

4.1 
4.3 
6i6 
5.8 
6w0 

6.2 
6.4 
6.6 
6.7 
6.9 

6.6 
6.3 , 
6.1 j 
5.9 I 
5-9 
5u9 



6.1 
6.8 
7.7 
7.6 
7.2 

7.5 
7.9 
8.2 
8.6 
8.6 

7.9 
7.9 
8.2 
8.2 

7.8 

7.6 
7.4 
7.4 
7.5 

7.6 

8.2 
8.6 
9.6 
9.9 
8.9 

8.2 
7.2 
8.1 
9.1 
9.4 



July. 


Aug. 


Sept. 


Oct. 


9.7 


7.3 


4.9 


4.3 


9.5 


7.0 


4.8 


4.2 


9.6 


7.0 


4.8 


4.3 


9.9 


6.7 


4.7 


4.4 


lao 


6.7 


4.7 


4.3 


11.0 


&6 


4.6 


4.3 


10.6 


6w6 


4.6 


4.2 


9.7 


6.3 


4.6 


4.1 


0.6 


6,2 


4.7 


4.1 


ia3 


6.0 


4.6 


4.1 


9.7 


6.0 


4.5 


4.1 


9.2 


5.8 


4.5 


4.0 


9.1 


6.8 


4.5 


4.0 


9.1 


6.6 


4.6 


4.0 


0.1 


6.6 


4.6 


4.0 


9.4 


6.4 


4.4 


4.0 


8.5 


5.4 


4-4 


4.0 


&1 


5.2 


4.3 


3.9 


8.1 


5.3 


4.-3 


3.9 


8.4 


6.1 


4.2 


3.9 


8.8 


&1 


4.2 


3.9 


8.7 


4.9 


4.1 


3.9 


8.5 


4.9 


4.1 


3.9 


8.6 


4.7 


4.1 


3.9 


8.4 


4.8 


4.0 


3.9 


ai 


4.8 


4.0 


3.9 


7.8 


5.0 


4.1 


3.9 


7.4 ' 


4.9 


4-1 


3.9 


7.25 


5.0 


4.4 


3 > 


7.5 


5.0 


4-4 


3-H 


7.4 


5.0 




3.9 



Nov. Dec 



3.8 
3.7 
3.7 
3.8 
3.8 

3.8 
3.8 
3.8 
3.7 
3.7 

2.7 
2.7 
2.6 
3.6 
3.6 

2.7 
2.7 
2.7 
3.7 
3.7 

3.6 
3.6 I 
2.6 ' 
2.6 ■ 

X. 

2.6 
3.6 

3.f> 
3.6 
3.b 



3.6 
3.6 
3.6 
3.6 
3.6 

3.6 
3.6 
3.5 
3.5 
2.6 

2.6 
3.5 
3.6 
3.6 



8.6 
3.6 
3.6 
3.6 

3.5 
3.6 
3.4 
3.4 
3.4 

3.4 
3.4 
3.5 
3.5 
3.5 



Sofm^—Rhrtr frnffi over Jannary 3 to Marrb 1<» Above the gage the river was frozen entirely 
MWpw thse vaa asne open water t^ecause of rapids. 
fmmbmmgj 3 to Fictiraary 20 the river wm froaen at the gage- 
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RaHng table for YellowsUme River at Junction, Mont., for 1907, 



Gase 


Dis- 
cbarge. 


hd^t. 


Dis- 
charge. 


hei^t. 


Dis- 
charge. 


heJ^t 


Dia- 
charge. 


Feet. 


Sec-fL 


Fed. 


Sec-fi. 


Feet. 


aec-ft. 


Feet. 


See.-ft. 


3.40 


2,740 


4.80 


8,2m) 


6.20 


16,240 


8.20 


S'?S 


3.50 


3,060 


4.90 


8.890 


6.30 


16,850 


8.40 


30,180 


3.60 


3,390 


5.00 


9,400 


6.40 


17.460 


8.60 


31,520 


3.70 


3,730 


5.10 


9,910 


6.50 


IS neo 


8.80 


32.860 


3.80 


4; 080 


5.20 


10,430 


6.60 


l-i 700 


9.00 


34.200 


3.90 


4,440 


5.30 


10,960 


6.70 


l^J.320 


9.20 


35,600 


4.00 


4,820 


5.40 


11,500 


6.80 


19,940 


0.40 


37,000 


4.10 


5,220 


5.50 


12.050 


6.90 


LHX S70 


9.60 


38,400 


4.20 


5,640 


5.60 


12,620 


7.00 


:^ 1,300 


0.80 


39.800 


4.30 


6,060 


5.70 


13,210 


7.20 


II *eo 


10,00 


41.200 


4.40 


6,500 


5.80 


13.810 


7.40 


:^j.720 


11.00 


48,400 


4.50 


6,960 


5.90 


14,410 


7.60 


2J.M0 






4.60 


7.420 


6.00 


15,020 


7.80 


2T1240 






4.70 


7,900 


6.10 


15,630 


8.00 


27. .Wt 







NoTK.— The above table Is not applicable for ice or obstructed-chaimel oondltiona. It ia baaed on six 
discharge measurements made during 1907, and is fairly well defined. 

Monthly ditcharge of Yellowstone River at Junction, Mont., for 1907. 
[Drainage area, 13,500 square miles.) 





Discharge in second-feet. 




Run-ofl. 




Month, 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Depth in 

inches on 

drainage 

area. 


Acre-feet. 


Accu- 
racy. 


January 






• 1.500 
3,140 
4.000 
9,800 
27,800 
34.400 
13,200 
6,630 
4.930 
3.650 
3.040 


0.111 
.233 
.296 
.725 
2.06 
2.56 
.978 
.490 
.365 
.270 
.225 


0.13 

.11 

.33 

.84 

2.30 

2.95 

1.13 

.55 

.42 

.30 

.26 


92.200 
81,000 
238.000 
603,000 
1,650.000 
2,120.000 
812,000 
395.000 
303.000 
217.000 
187,000 


D. 


March 19-31 


3,390 
4,820 
20,600 
40.500 
48,400 
23,100 
8.800 
6,500 
4.060 
3,390 


2,900 
3,060 
3.060 
15,600 
22,800 
7,900 
4,820 
4.060 
3,390 
2.740 


B. 


April 


A. 


mS"!:::::::::::::::;::::::::::: 


A. 


June 


A. 


July 


A. 


August 


A. 


September 


A. 


October 


A. 


November 


B. 


December 


C. 










.... 




6,700,000 












! 





• Estimated. 



YELLOWSTONE RIVER AT OLENDIVE, MONT. 

This station, which was established in 1893 by the United States 
War Department, was transferred to the Department of Agricul- 
ture, which has kept daily records of river height. When a study 
of the Lower Yello\i'stone Valley was begun in 1903 the station was 
taken up by the United States Geological Survey, whose records 
begin August 1, 1903. The station is located at the steel highway 
bridge leading northward from Glendive, about one-fourth mile from 
the post-ofl5ce. The records are used to determine the amount of water 
available for the lower Yellowstone project and other irrigation 
'^es. The drainage area of Yellow-stone River at Glendive is 
uare miles. 

Jy large divei-sion from the Yellowstone near Glendive is 
jj^ellowstone canal built by the United States Reclamation 
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Service. It leaves the river 18 miles below Glendive and diverts 
water to irrigate 66,000 acres of land. (See PI. VII.) 

Since 1903 no change in gage datum has been made. The records 
obtained at this station are good during the open season. Although 
in low water the old piling and cribwork of a former bridge some- 
what obstruct the flow. Ice exists from December to April. 

Daily gage height, infeetj of Yellowstone River at Glendive^ Mont,, for 1907 and 1908. 

[Howard Roby, observer.] 



Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1907. 
1 






7.76 

7.3 

6.96 

6.66 

6.7 

6.46 

6.65 

6.9 

6.8 

6.66 

6.66 

6.7 

6.66 

6.4 

6.1 

6.2 
6.0 
6.1 
6.2 
6.16 

6.7 

7.46 

7.06 

3.6 

3.3 

2.9 

2.8 

2.66 

2.26 

2.16 

1.96 


1.76 

1.9 

2.0 

1.9 

1.86 

1.76 

1.7 

1.7 

1.6 

1.6 

1.6 
1.4 
1.3 
1.3 
1.46 

1.7 

1.7 

1.96 

2.3 

2.4 

2.4 

2.8 

2.26 

2.1 

1.96 

1.9 

1.96 

2.0 

2.06 

2.06 


2.0 
1.9 
1.9 
1.8 
1.8 

1.8 

1.76 

1.7 

1.7 

1.7 

1.7 

1.8 

2.26 

2.76 

3.76 

3.96 
3.6 
3.6 
3.66 
4.6 

6.06 
6.46 
0.05 
6.76 
8.2 

9.1 

8.9 

8.2 

7.26 

6.6 

6.0 

2.75 

2.66 

2.4 

2.3 

2.2 

2.6 

2.96 

3.06 

3.1 

a76 

4.66 

4.96 

4.96 

4.7 

4.4 

4.16 
4.06 
4.0 
4.0 

4.16 

5.1 

6.2 

6.96 

6.76 


'6l8 
6.8 
6.86 
0.2 
7.2 

7.3 
7.2 
7.8 
8.6 
9.1 

9.2 
9.0 
8.4 
8.2 
8.6 

8.76 

8.2 

7.96 

7.66 

7.1 

7.3 
8.0 
9.6 

ia9 
ia8 

10.16 
8.86 
8.2 
7.46 
8.16 

7.06 
7.7 
8.36 
9.7 

lao 

9.2 

8.6 

8.16 

7.6 

7.46 

8.06 
8.36 
8.66 
8.75 
9.36 

9.75 

ia2 

10.6 
10.6 
ia36 

9.85 
9.25 
8.56 
7.9 
7.86 


9.0 

9.16 

9.4 

9.4 

9.66 

9.95 
10.3 
10.7 
10.6 

iai6 

ia4 
ia6 

9.86 

9.4 

9.2 

9.2 
9.4 
9.3 
8.4 
7.95 

8.4 

8.16 

8.26 

8.1 

8.1 

8.06 

7.8 

7.6 

7.4 

7.15 

7.16 

8.1 
7.7 
8.0 

a3 

&46 

8.76 
0.25 
9.3 

a6 

a36 

8.36 

8.4 

8.45 

8.26 

8.1 

8.1 
8.0 
7.6 
7.4 
6.96 

6.6 

6.26 

6.1 

6.06 

6.0 


7.36 
7.26 
6.96 
6.86 
6.66 

6.6 

6.7 

6.3 

6.16 

6.96 

6.8 
6.66 
6.66 
6.46 

4.86 

4.76 

4.6 

4.4 

4.26 

4.2 

4.16 

4.06 

3.9 

3.8 

3.7 

3.6 

4.06 

4.4 

4.06 

a96 

6.2 

6.06 

4.86 

4.76 

4.6 

4.66 

4.36 

4.2 

4.1 

3.96 

3.8 

3.7 

3.7 

3.86 

3,9 

3.96 

3.9 

4.25 

4.35 

4.3 

4.0 

4.36 

4.45 

4.16 

4.1 


3.9 

3.9 

3.96 

3.95 

3.7 

3.66 

a46 

3.36 

3.3 

3.4 

3.36 

3.3 

3.26 

3.2 

3.2 

3.16 
3.06 
2.96 
2.86 
2.86 

3.0 

3.06 

3.3 

3.3 

2.85 

2.66 

2.6 

2.4 

2.4 

2.4 

3.26 

3.2 

3.06 

3.0 

2.9 

2.8 

2.7 

2.56 

2.4 

2.3 

2.3 
2.3 
2.2 
2.2 
2.2 

2.1 

2.16 

2.3 

2.3 

2.26 

2.46 

2.3 

2.2 

2.1 

2.06 


2.6 

2.6 

2.76 

2.8 

2.8 

2.9 
2.7 
2.6 
2.6 
2.6 

2.6 

2.36 

2.3 

2.3 

2.3 

2.25 

2.3 

2.26 

2.1 

2.1 

2.1 

2.05 

2.0 

2.0 

2.0 

2.0 
1.9 
1.9 
1.9 
1.9 
1.9 

2.3 

2.2 

2.3 

2.66 

2.9 

3.25 
3.0 
3.0 
2.96 
2.8 

2.7 
2.6 
2.6 
2.6 
2.6 

2.55 

2.8 

2.75 

2.9 

3.2 

3.15 

2.95 

2.8 

2.66 

2.65 


1.9 
1.9 
1.8 
1.8 
1.8 

1.8 
1.75 
1.7 

"i.'es* 

1.6 

1.66 

1.5 

1.45 

1.4 

1.36 

1.3 

1.36 

1.4 

1.6 

1.6 
L6 
1.6 
1.4 
1.4 

1.4 

1.36 

1.3 

1.3 

1.4 


I 4 


2 






1.3 


3 






1 3 


4 






1.4 


5 






1 4 


6 






1 2 


7 






1.16 


8 






1 2 


9 






1.15 


10 






1.1 


11.... 






1.0 


12 






1.2 


13 








14 








15 








16 








17 








18 








19 








20 




8.7 

8.56 

7.9 

7.86 

7.8 

8.7 

8.36 
8.06 
8.0 




21 1 






22 






23 






24 






25 






25 






27 






28 






29 






30 








81...-. 








1906. 
1 




2.6 


2.3 

2.3 

2.26 

2.2 

2.16 

2.1 
2.1 

"2*6 ' 
2.0 

2.2 

2.3 

2.0 

1.65 

1.5 

.6 
.9 
1.65 


6.0 


2 








5.8 


3 










6.26 


4 


4.9 


2.3 






6.6 


5 






5.8 


6 










5.7 
6.13 
6.3 


7 










8 








1.46 
1.4 
1.26 

1.1 
1.0 

.9 

.9 
1.0 

1.16 

1.36 

1.7 

2.0 

2.16 

2.35 
2.66 
2.8 
3.06 


9 




.... 


' 3.8" 


10 








11 


4.9 








12 




4.56 


.8 


13 






14 


4.6 


!!! 6.6 




15 




15 




1 


7.8 


17 


' * '1 I 


18 


3.6 > 

1 


6.4 




19 


6.5 


20 ;:: 






6.8 


21 


3.9 








22 










23 






6.05 


1.8 
2.0 
2.26 


6.3 


24. :: 







25 


"i'i* 
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SURFACE WATER SUPPLY, 1907-8. 



Daily gage keighty in feti, of YellowiUme River at Glendive, Mont., for 19€7 and 

1908— Contmned. 





l>ay. 
1908. 


Jafl. 


Feb. 


Iter. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct 


Not. 


Dec 


96.. 




4.0 
a. 05 
a.7 

3.35 
3.05 


6.85 

6.65 

5.0 

7.8 

7.0 

7.1 


7.6 

7.35 

7.75 

8.5 

&85 


&0 

&8 

&65 

&55 

5l7 

&25 


4.0 

4.0 

S.96 

3.75 

3.55 

3.35 


2.1 
2.3 
2.3 
2.3 
2.25 


2.5 

2.5 

2.5 

2.4 

2.35 

2.3 


2.2 


fi.4 


27 


1 




2.26 i 


38 


S.7 




2.25 


29 




4.2 


2.3 


ao 




L85 &6 


31 














NoTB.-Ic« conditions January 1 to llarch 23, December 13 to 31. 1907. River troten entirely arroas vith 
no am^hor Ice January 1 to February 13, 1907; ice brake up and went out February 14 to 19. February 25 
to March 23, 1907. Ice Jam at nf^^ KtC« reading to top of ice; Ice went out llaich 23. 

Ice conditions January 1 to April 7, December 1 to 31. 1908; gage readingi are to water surface. 

Rating table for YellawHone River at Glendive, Mont., for 1906 to 1908. 





Dl». 
ohargew 


beiSt. 


Dis- 
charge. 


beiS^t. 


Dis- 
charge. 


ibei^t. 


Dia- 
charge. 


Fe«L 


Stfcyt. 


FttL 


Sec^. 


0.90 


4,640 


3.90 


7. WO 


3.90 


12.900 


5.00 


25.900 


1,00 


4,!^ 


2.90 


ft. 160 


3.60 


11. 900 


5.80 


27.500 


MO 


i.«0 


2.40 


&.480 


8.70 


13. MO 


6.00 


29.300 


1.30 


&.»0 


2-50 


JSS90 


S.» 


14.900 


6.20 


31.000 


L30 


&j^ 


2-» 


9.180 


3.90 


14.880 


6.40 


32.900 


1.40 


3^rfi> 


2 :» 


9.S40 


4.00 


U.4B0 


6.60 


34.900 


1 \> 


&.*fc> 


3 » 


9.990 


4.90 


14.500 


6.80 


37.000 


l.f*> 


IV >» 


3 « 


lo.an) 


4.40 


IT.CfiO 


7.00 


99.300 


1 ^» 


<v«W 


i-cw 


10 :\^ 


4.60 


l&MO 


8.00 


50.900 


I Ji» 


^:*» 


1 10 


11. uo 


4. SO 


90L150 


9.00 


64.000 


1 A» 


:.\t» 


iA» 


n M> 


SlOO 


21.500 


IOlOO 


78.000 


J .V 


:. .%v 


31 a> 


u »o 


^JO 


22.900 


U.OO 


92.000 


S U» 


:.3<H> 


xa) 


1^440 


s^a) 


2IL900 







Norc- Ttw^ aN^w u' V ss tx>t Ai^lxiii^ i.>c *.■* cc et«r5art<'d<h ■■ iwi eoadltiona. It Is 1 
c^*!>^f .'N>ft>,;vv 'V -».s- »'.:-. vs ^^ w ;aVv ^ri » wy:. ,te6i»l Uf ' M 9^e heights U fee^andSi) 
•^»4 U,NK»i» ipmcv Nvtti .* * Jw: n ss the saksaf as li* r*» «ai^. 



•x.r# ivA>4a%> y F, \V4i;«r.*%/ ^T^*? lf>fa^>r, Jfoia.,ybr 1907 4 



\1908. 



rgrtacyr a wiriiifct IMC 



M.'e-.iL 



>tjLV?ir i-a. Jftr.isr«sit- 



JMsaL 9C3are > . — 




V\ > N>.C 






-IL^W 



•» 



iLM 154.000 

,U 413,000 

.» 1.270.000 



"" x\ 


.S .♦* 


!U^ 


-« 


3.170.000 


A. 


1. x% 


>• ^V 


•* 


Lii 


3. MO. 000 


B. 


^ A.\ 


.!• % 


]W 


.«! 


I^MlOOO 

iw.ooo 


A. 


V *"V 


x\ 


"^ 


.9i 


A. 


" ..* 


V -'.'♦ 


r:* 


.:* 


SK.OOO 


A. 


.» ^A 


». V 


IK! 


^* 


9K1.000 


B. 


*. MJC 


V -A 


*i 


-*i 


LSkOOO 


B. 




> 


>--- 


L2.MB.M0 




«. <^a.' 


»• 


».«. 


A. 


■N* 


' <•. 


'vli 


XT 


1 ^MX.000 


A. 


!^ >• 


N X\ 


<:» 


I » 


x^saoLOOO 


B. 


*« 


.- X*. 


»rv 


-X 


2.?3e«ao 


A. 


*' 


•• 4*. 


^v* 


^ 


i.^fM^oao 


A. 



3M.4 



i 



^jHioao 



A. 
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NORTH FORK OF BIG TIMBER CREEK NEAR BIG TIMBER, MONT. 

This station, which was established May 6, 1907, is located 1 mile 
above the Tintinger ranch, 15 miles northwest of Big Timber, just 
above the junction with the South Fork. 

The source of North Fork is two lakes in the Crazy Mountains. 
These lakes form excellent reservoir sites. It is proposed to utilize 
the flow of the North Fork in connection with a project under the 
Carey land act. The drainage area above the station is only 40 square 
miles. 

Several ditches above the station divert water to irrigate approxi- 
mately 300 acres of land. A large ditch appropriating 50,000 inches 
of water has its head-gate just below the gage. This appropriation 
includes both forks. The water rights on Big Timber Creek have 
never been adjudicated. 

At the gaging station the bed of the stream is composed of bowlders 
and coarse gravel, and is probably {>ermanent. Results obtained 
during the^open season are good. 

Ditdurge nuasuremenU of North Fork of Big Timber River mar Big Timber , Mont., 

in 1907 and 1908. 



Dale 



HydiogKphcr. 



1107. 

lUy« 

lltyll 

ScptAbcrZ?. 



Robort F«Uaiid>ee. 

do 

J.E.Stcwwt 



lltyU. 
Mtfs. 



RajnMod 
J. E. Stew 



Ricfauds. 



KAvuMiod BIrtiifdg. 
I. E. 8UWI 



.SUwart. 



Width. 



Feet. 

ao 

37 
24 



24 

37.6 

38 

19 



ATM of 

Mctton. 



8q.n. 
28.8 
43.0 
30.3 



19.9 
31.7 
30.8 
U.4 



Feet. 

1.10 

1.75 

.94 



1.28 
1.37 
1.70 
l.U 



charft. 



au.-ft. 
30.9 
118 
21.6 



33.8 
47.0 
90.3 
27.2 



1>mbi g&ge heigki, in feet, of North Pork of Big Timber River near Big Timber, Mont., 

for 1907 and 1908. 

(N. J. TtnUocer, obMrrw.) 



D«r- 



Mar. I Apr. Maj. ; Jime. • lolj. Auf. Sept. Oct. Nor. 



me. I I I 

1 ' ' ! il2 i35 1.78 

^ ' 2.22 2.40' 1.7* 

3 ' 2.18 2.45 1.<C 

4. 192 2.00 1.72 

i „ 2.00 Z46 1.06 

4. ' 2.29 2.36 \.*f) 

"» l.ao 2.32 2-L5 1.*jO 

• 1.32 2-1* 2-.». l.CO 

» 1.32 i.« 2.10 lea 

» - ^ L3D L92 2.10 l.« 

n 1.42 l.« 2.06 1.75 

U. 1.57 l-» 2 'J5 l.'io 

p. 1.45 2-» 2.D L<i 

^ LK 2.1* 2.15 l.'A 

». ^ I Lfi : 2.00 J 2.»1 L«i 



LU 

1.11 I 
1.11 ■ 
1.U 

1.11 
1.11 

1-10 
1.15 
1.10 

1.10 
1.05 
l-X 
\JA 

LOO 



1.05 0.86 
LOD .n5 
1.15 ,H5 

1.06 .H6 
l.OU .86 

1.00 .86 

.» .W 

.Vi .W 

.V) .86 

.90 

.» 

.V) 

.x» 

.Vj 

.90 



Digitized by 



Google 



152 



SURFACE WATER SUPPLY, 1907-8. 



Daily gage height, in feet, of North Fork of Big Timber River near Big Timber, Mcmt., 
for 1907 and 790^--Contmued. 



In. 









Day. 



Mar. 



1907. 



Apr. 



H» 






A' 



18 


19 


ao 


« 1 ' 


22 ' . 


23 , ; 


2i 


35 




27 


2S 


29 


30 


11 


19Q«. 


a90 


2 


• 88 


3 


... 80 


4 


.80 


5 


S5 


6 , . , 


90 




90 


S . 


fO 


* 


90 


10 


95 


U 


9C 


li 


^ 


U 

U 


1 iX^ 

1 4)6 


u 


^ 


l«i 


ice 



1 :o 

I u> 

1 -V 
I Xi 

I «> 

1 c 
I ic 

I ir 

1 :? 
I :• 



May. 



Jtine. 



1.50 
1.90 
1.96 
2.30 
2.62 

2.42 
2. OS 
1.70 
1.68 
1.58 

1.60 
1.60 I 

i.n I 

1.72 
1.90 I 



1.20 ' 
1.20 

Las 

1.32 
1.35 

1.38 
1.45 
1-75 
1.80 
l.?0 

1.30 
1.3D 
I- JO 
lis 
1.30 

1 3» 
1 «> 
I 5 
1 V 
IS 

I JS 
1 JIS 
1 5o 

I «: 
1 i? 

i *,* 

i A' 
I "V 
I "V 

i A' 



July. 



1.78, 

1.82! 

2.00 

2.45 

2.48 

2.35 
2.28 
2.45 
2.15 
2.10 

2.00 
2.SS 
2.65 
2.68 
2.50 



4.06 

3. as 
3. as 

3.70 
3.10 

3.10 
3.10 
3.06 
3.U 
3.40 

3.00 
3.S5 
2.85 
2.SS 
2.73 

XOD 

2.73 
2.3»> 

2.01 

I » 
1 -5 
1 ~ 

1.50 

L* 

1 * 

I ~ 

1 A' 



Aug. 



2.28 

2.ao 

2.10 
2.06 
2.38 

2.30 
2.25 
2.06 
1.98 
1.82 

1.90 
1.95 
1.95 
2.00 
2.05 j 

I 
2.00, 
1.90 ! 
2.25 
2.30 
2.25 > 

2.00 

i.as . 

2.35 
2.35 
2.25 

2.00 
1.9S 
^30 
l.» 
1.73 

I.ID 
1 70 
1.43 
1 43 
l-?0 

i.ro 
I ^.> 

1 TV 
1.45 

Le 

1 TV 

I « 

I TV 

1 -SS 

I « 

I M 



L45 
1.45 
L38 
1.32 
1.28 

1.22 
1.22 
1.22 
1.22 
1.18 

1.18 
1.18 I 
1.18 I 
1.18 I 
1.16 
1.16 '. 



Sept. 



L53I 
1.50 i 

1.50 ; 

L50 
L50 

1.50 
Ltf . 
L45 
1.45 
1.50 

1.50 
1.00 
1.65 
1.66 
1.60 

1.00 

1.5S 

1.60; 

1.60 

1.60 

1.5S ' 

1.5S 

1.4S 

1.35 

1.35 

1.20 
1.15 
LIO 

I-IO 

1 oc 



1.00 

1.00 

.92 

.02 

.90 



.90 
.90 



.90 ■ 
LOS • 
LOO 



Oct. Not. 



LIO , 
1.10 I 
LIO 
LIO • 
LIO ; 

LIO 
LIO . 
LIO 
LIO 
LIO 

LIO 
LIO 
LIO 
LIO 
LIO 

LIO 
LIO 
LIO 
LIO 
LIO 

LIO 
LIO 
LIO 
LIO 
L13 

LIS 
L15 
LIO 
LIO 
LIO 



.90 



.85 
.85 



.85, 



.85 ■ 
.85 ; 
.85 

.85 ! 



I 



1.15 < 
LIS ' 
1.15 
1.10 
LIO 

I 
LIO , 
LOS* 
LOS 
L06 
LOS 

1.06 
1.06 
L06 
L06 

Lao 

L25 
L25 ' 
L25 
L25 . 

Lao 

1.20 
L15 
L25 
L25 



> • r Y % y >^ y K vr r TcS- /e ^%^Bi9 Timber, Momt. 

>VK *Arr 
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Dte^ ( 


^ A 


3M 

3Bi 
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RaHng tabUifor North Fork of Big Timber Rivernear Big Timber, Jfon^— Continued. 

FOR 1908. 



height. 


Di»- 
charge. 


height. 


Dis- 
charge. 


heigl^t. 


Dia- 
charge. 


Gage 
height. 

Feet. 


Dla- 
oharge. 


Feet. 


See-Jt. 


Feei. 


Secft. 


Feet. 


Sec-fL 


'^i^- 


0.70 


10 


1.60 


73 


2.50 


314 


8.40 


.80 


12 


1.70 


90 


2.60 


850 


8.50 


688 


.90 


1ft 


1.80 


110 


2.70 


886 


8.60 


726 


1.00 


19 


1.90 


133 


2.80 


423 


8.70 


764 


1.10 


24 


2.00 


158 


2.90 


460 


8.80 


802 


i.ao 


30 


2.10 


185 


3.00 


498 


3.90 


840 


1.30 


37 


2.20 


214 


3.10 


536 


4.00 


878 


1.40 


46 


2.30 


245 


3.20 


574 


4.10 


016 


l.fiO 


68 


2.40 


278 


3.30 


612 







Note.— The above table Is not applicable for ice or obstructed-channel conditions. It Is baaed on ten 
discharge measurements made during 1908-0, and is well defined between gage heights 0.75 foot and 2.1 feet 
AboTe gage height 2.1 feet it has been extended and is only approximate. 

Monthhf discharge of North Fork of Big Timber River near Big Timber, Mont., for 1907 

and 1908. 



Month 


Discharge In second-feet 


Run-off 
(total in 
acre-feet). 


Accu- 


Maximum. 


Minimum. 


Mean. 


racy. 


1907. 
Ma77-31 


387 
409 
380 
168 
34 
34 
18 


48 
97 
135 
34 
19 
18 
18 


121 

236 

240 
74 9 
25.2 

2ao 

l&O 


6,000 
HOOO 
14,800 
4,610 
1,500 
1,230 
321 


A. 


Jime 


A. 


July !!!!!!*'!';; 


A. 


Aogust 


A. 


September 


B. 


October 


C. 


November 1-9 


C. 






The period 








42,500 















M«ch22^1 ''^. 


15 

48 

278 

807 

262 

82 

27 

34 


11 
12 
30 
58 
66 
19 
24 
22 


12.4 
23.3 
71.5 

383 

132 
54.7 
24 3 
27.1 


246 
1,390 
4,400 
22,800 
8,120 
3,360 
1,450 
1,290 


C. 


Any 


A. 


Kr- . 


A. 


Mie :::::::::::::::::::::::::: : : • 


B. 


*aly 


A. 


Aogust 


A. 


S^ember ..::: 


B. 


October 1-24 '..'.'.'.'.'.['..['.[['.'..[' 


B, 






The period 








43,100 




. 












SOUTH FORK OF BIG TIMBER GREEK NEAR BIO TIMBER, MONT. 

This station, which was established May 6, 1907, to determine the 
amount of water available for irrigation in connection with a Carey 
Land Act project, is located 1 mile above Tintinger's ranch, 15 miles 
northwest of Big Timber. The station is just above the junction 
with the North Fork. 

The drainage area above the station is about 10 square miles. A 
few diversions are made, and practically all the water is appropriated. 

Ice forms during the winter months. The channel is practically 
permanent and fairly good results have been obtained during the 
open season. 
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SURFACE WATER SUPPLY, 1907-8. 



Discharge measurements of SoiUh Fork of Big Timber Creek near Big Timber, Mont., in 

1907 and 1908. 



Date. 



1907. 

May« 

May 31 

8«ptamber27.. 



Hydrographer. 



Robert FoUanabee. 

do 

J. E. Stewart 



1908. 

May IS Rurxnond Richards. 

Mayas ...I J. K.Stewart 

July 24 ' Raymond Richards . 

l)ctolier7 J.E.Stewart 



^^^^\ ^i^ hei, 



FeeL , Sq.ft 

24 I 13.0 

27 I 24.4 

14 a7 



22 
24 
21.5 
13 



148 
17.2 
18. 5 
&7S 



Dis- 



Feet 
Q.52 
.96 
.50 

.701 



' 17.1 



73.1 
1&2 

2&4 
42.5 

3ao 
ia4 



Note.— These measurements were made by wading at different sections. 

Dail^ gage height, in feet, of South Fork of Big Timber Creek near Big Timber, Mont., far 

1907 and 1908. 








[N.J. 


Tintinger. obaerrw.] 












Day. 

1907. 


Mar. Apr. 


May. 


JUML 


July. 


Aug. 


8.PCI 


Oct. 


Not. 
















I 








1.18 
1.^ 


L30 
L35 


Los: 

.96 


ass 
.ss 


a40 

.60 


ass 


i 








.35 


3 








Lao 


L40 


LOO 


.ss 


.00 


.35 


4 






1 


.9S 


LS 


LIO 


.ss 


.« 


.35 


3 








.98 


L45 


L(» 


.ss 


.58 


.33 


« 








L2S 


L3$ 


LOS 


.ss 


.58 


.35 








a33 

.3(> 


l.« 


L25 
L3> 


LOS 
L02 


.ss 
.so 


.50 
.40 


.35 


S 






.35 


^ 






-37 


MX> 


L45 


LOO 


.so 


.40 


.35 


w 






.« 


.« 


Lao 


L3S 


.so 


.40 




11 






-S^^ 


.« 


L« 


LIS 


.4S 


.40 




1 > 






> 


1 a> 


L15 
L?0 


.98 
-90 


.45 
.45 


.40 
.40 




i5., ,, 






\i 






H.» 


I i? 


L30 


.» 


.38 


.40 




u ,.>, 






5:i 


LIS 


L2: 


.S2 


.35 


.40 




i^ 






3^ 


-* 


LC 


-TS 


.32 


.35 




i* . . . , , 






?•. 


.> 


L« 


.» 


.30 


.35 




iv 






•4 


« 


L« 


.!!• 


.2!i • 


.35 




;v 






* ."::* 


: « 


L3S 


,75 


.as 


.35 


* 


;V 






I L5 


I ti 


LC 


.:« 


-S 


.35 




A» 






IK 


I 4f 


I?? 


.?o 


.ao 


.35 




.V 






4<k 


', ik 


L JJ 


.n» 


.» 


.35 




, \ 






: -V 


I * 


L«? 


.?o 


.30 


-35 




-^ 






*. 


• ■«; 


1 Jt 


-« 


.a> 


.35 




-V 






< 


I IJ 


1> 


.4.» 


.30 


.35 




> 






V 


1 is 


: a? 


.«? 


-» 


.35 










A 


•. k^ 


: .r 


.« 


-35 


.35 




> 






A. 


V 


1 X 


.-t; 


.-V 


.35 




V 






< 


", v 


: «/ 


.«i 


.4) 


-35 . 




V 






s 


, it 


I ss 


« 


.« 


.35 . 




>^ 


Alts 




- 




: -»j 


. JC 




-35 . 








;. ." 


H. 


I ^ 


I .'! 


"^ 


-45 


-« - 








•j«> 


•V 


- ^* 


■s? 


-~ 


-5» 


.m 




V 




^■ 


.o 


: «t' 


* 3^/ 


- J 


-jtf 


-«0 . 




*> 




V 


*.> 


^ ^ 


* -i/ 


Ti 


-5tf 


.» 




'- 




^^ 


"■' 


i "fc- 


I* *z* 


-v 


.» 


.55 - 




», 




„ 


^. 




\ 4/ 


tl 


.a» 


.SS . 








i 




, I. 


. ■c 


-») 


-« 


-SS 




4. - 




.1 


V' 




• ~'. 


"J 


« 


-JC - 




« 




4 


^ 


V. 


". 


fl 


.« 


-52 . 








«l 


X, 


, ^ 


, ", 


^l 


-« 


.32 . 








«k^ 


^ 


' 


*• 


^ 


-« 


-30 . 




^ 




^ 


V 




,k 


'^ 


-« 


.52 - 




m. 




V 


•. 




^* 


s/ 


]i» 


-SO . 








< 






<. 


?*< 


>? 


-» . 








* 


< 


- •' 




"J 


-jii 


.50 . 








< 


t 




X' 


"^ 


-S 


.» . 






Ji^^. 


« 


• 


X 




w 


i» 


.«» 






^^^^^.^ 


V 


i 


< 


V 


w 


SS 


-» 






^^^^^^^^^ 


^ 


«. 


>. 


(. 


«. 


s 


.« 






^^^^^^^^1 


^^ 


V 


. V 


. ,i 


- >f 


-J» 


-SS - 








> 
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Daify gage height, in/eety of South Fork of Big Timber Creek near Big Timber, Mont., 
for 1907 and 1908— Coutxaued, 



IHy. 


Iter. 


Apr. 


May. 


June. 

L40 
L3ft 
Lift 
LlO 
Lift 

LlO 
LlO 
LOO 
.8ft 
.7ft 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


1906. 

a 




.7ft 
.80 
.72 
.72 
.62 

.60 
.60 
.ftft 
.ft2 
.ft8 


.35 
.30 
.30 
.3ft 
.4ft 

.8ft 
L20 
LlO 
LlO 
LOft 
L06 


LOO 
LOO 
LOO 
.dft 

.go 

.8ft 
.8ft 
.8ft 
.80 
.80 
.80 


.4ft 
.40 
.3ft 
.3ft 
.4ft 

.3ft 
.3ft 
.3ft 
.30 
.30 
.4ft 


.ftft 
.ftft 
.ftft 
.ftft 
.60 

.60 
.60 
.60 
.ftft 
.ftft 


.55 
.55 
.60 
.60 




22 


aao 

.2ft 
.2ft 
.28 

.2ft 
.2ft 
.2ft 
.2ft 
.32 
.3ft 




23 




24 




25 




28 






27 






28 






29 






30 






31 















Rating tables for Soitth Fork of Big Timber Creek near Big THmber, Mont, 

FOR 1907. 



hei^t 


Dto- 
charge. 


heigl^t. 


Dis- 
charge. 


hef^t. 


Die- 
charge. 


hei^t. 


Dl»- 
charge. 


Feet. 


Sec-ft. 


Feet. 


8ee.-fL 


Feet. 


8ee.-ft. 


Feet. 


8ee.-ft. 


O.W 


2 


0.70 


31 


L20 


140 


L70 


305 


.30 


4 


.80 


44 


L30 


171 


L80 


840 


.40 


8 


.90 


62 


L40 


203 






.SO 


13 


LOO 


85 


L50 


236 






.CO 


21 


LlO 


111 


LOO 


270 







Note.— The above table is not applicable for loe or obstructed channel conditions. It Is bated on 
three discharge measurements made during 1907 and is not well defined. 







0.90 


FOR 1908. 








0.30 


3 


48 


L50 


212 


2.10 


412 


.40 


6 


LOO 


68 


1.60 


244 


2.20 


446 


.60 


10 


1.10 


92 


L70 


277 


2.30 


480 


.60 


15 


L20 


119 


L80 


310 


2.40 


515 


.70 


23 


L30 


149 


1.90 


344 


2.50 


550 


.80 


33 


L40 


180 


2.00 


878 







Non.— The above table is not applicable for ice or obstructed channel conditions. It is based on ten di»- 
eharge measurements made during 1908-9, and is well defined below gage height 1.1 feet. Above this the 
table is only approximate. 

Monthly diecharge of South Fork of Big Timber Creek near Big Timber, Mont., for 1907 

and 1908. 



Month. 


Discharge in second-feet. 


Run-ofl 
(total In 
aore-ftet). 


Accu- 


Maximum. 


Minimum. 


Mean. 


racy. 


1907. 
May 7-31 


126 
287 
340 
187 
21 
21 
6 



41 
106 
17 
2 
6 
6 


53.6 
147 
185 

eas 

9.6 
9.1 

ao 


2,660 

8,760 

11,400 

3,720 

571 

560 

107 


B. 


June. : 


B. 


Jnly... 


B. 


August 


B. 


September 


C. 


October 


C. 


November 1-9 


C. 






1906. 
March 22-31 


4 
33 
119 
550 
204 
33 
16 
16 


2 
4 
3 
28 
33 
3 
8 
10 


2.6 
12,1 
29.0 

332 

144 
17.5 
ILl 
12.6 


52 

720 
1,780 
19,800 
8,860 
1,060 
660 
600 


C. 


April. .... 


B. 


M^.::::::::::::::::::::::::::::::::: 


A. 


June.... 


B. 


July ! 


A. 


AogOEt... 


A. 


8^b^ :::::::...:::..::: 


B. 


October 1-24 


B. 






The pwlod . 








33,500 
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SURFACE WATER SUPPLY, 1907-8. 



SA8T FORK OF BOULDER RIVER NEAR m'lEOD, MONT. 

This station, which was estabUshed August 13, 1907, to determine 
the value of the stream for power aud irrigation, is located at the 
first highway bridge over the East Boulder, 4 miles from McLeod. 
The station is 1 mile above the mouth. 

This foit, which drains a valley of well-irrigated land, has no 
important tributaries. Several ditches receive their water from the 
East Boulder. 

The bed of the stream is composed of coarse gravel and bowlders 
and should be permanent, but the swiftness of the current at high 
stages and the rough rocky bed make it difficult to obtain good 
results. This stream freezes over during the winter months. No 
change in gage datum has been made. 

DMkarffe measuremerUs of East Fork of Bouider River near McLeodj Mont,, in IWt and 

1908. 



Date. 


HydrocrmplMr. 


Width. 


Area of 
aeetioii. 


h^t 


Db- 
cbarse. 


1907. 
August 1S«.... 
S0ptamb6r28«. 

1908. 
Mayll* 


J.E.Stewvt 

do 


; FeeL 

35 

; 21 

t : 
1 28.5 


25.6 

M.8 
72.1 
4tkZ 
23.4 


FeeL 

aso 

.33 

.49 
1.10 
.55 
.22 


41.8 
8&5 


June 9 

Jul7 25« 

October9« 


do 

do 

J. E.Stewart 


1 52.5 

1 S5 

1 " : 


379 
121 
403 



• MadebTvadlng. 

Daii^ gage keigkl, in feet, cf East Fork of Boulder River near McLeod, Mont., for 1907 

and 1908. 












IK.C. 


MeCoiiiMll.olMrw.] 












P^ 


/■*• 


1 


oc*. 


X#r. 


m^A P«r. 


Am. 


svt 


Oct. 


KoT. 


Dec. 






! 

.3& 

-JET 

3» 

^m 

^m 
u 
» 

i 


.a. 

.m\ 
.n 

-m 
jt 

m 
.m 

M 

m , 

* 


ft3S 
.25 

» 
m 


1 .«. I 

39 li. 


mm 

.4I» 

:S 


• 

.a* 

.15 


30 
.±5 

.as 

.as 
.n 

.25 
.35 

.25 


.SO 

.29 
-30 

-20 
.20 

.20 
.20 
.20 
.29 




fc :;:::! ;:::;::: 


.a» IT.,..-, 




i; ..I.III...J..II 1 


.t* »., ,, 

:S,a:::::.-:::::: 

IS fl... 




l::::::::::;::i::::: i 




^.., 


...*.,. 




fc:;.LJ::.: 


.i.^.i,. 




•::;;::;:;;;■; 

«•.,- ..».; 

U..-. ........ 

1±. ....| 




U «^..- .^^ 




tt 


;giS :: 


;;:;:. 
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DaUy gage keigki, in feet, of East Fork of Boulder River near McLeod, IfofU., for 1907 

and 190^— Continued. 



D»y. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


Oct 


Not. 


1908. 
1 


ai2 
.10 
.12 
.12 
.12 

.10 
.10 
.10 
.10 
.10 

.12 
.10 

.08 
.10 
.10 

.10 
.10 
.12 
.10 
.10 

.08 
.10 
.06 
.10 
.10 

.10 
.10 
.08 
.08 
.08 
.OS 


0.05 
.08 
.08 
.05 
.05 

.05 
.05 
.05 
.06 
.05 

.05 
.05 
.06 
.06 
.06 

.06 
.05 
.10 
.12 
.28 

.45 
.60 
.60 
.36 
.30 

.26 
.20 
.20 
.15 
.18 


0.16 
.20 
.20 
.30 
.28 

.46 
.08 
.70 
.65 
.66 

.48 
.46 
.40 
.38 
.36 

.46 
.46 
.40 
.42 
.60 

.46 
.60 
.68 
.66 
.58 

.70 
.76 
.86 
.80 
.86 
1.10 


1.26 
1.16 
1.16 
1.06 
.06 

.86 
.86 
.00 
1.06 
1.10 

1.20 
1.00 
1.66 
1.70 
1.80 

1.66 
1.46 
1.30 
1.10 
1.06 

1.00 
.00 
.82 
.06 

1.46 

1.86 
1.60 
1.06 
1.16 
1.36 


1.8 

1.6 

1.7 

1.36 

1.16 

1.06 
1.06 
1.16 
1.10 
1.00 

.06 
.06 
.00 
.00 
.86 

.80 
.72 
.08 
.68 
.65 

.60 
.58 
.00 
.62 
.66 

.66 
.65 
.62 
.62 
.60 
.46 


0.40 
.38 
.32 

.30 

.30 
.30 
.26 
.26 
.20 

.20 
.22 
.22 
.28 
.26 

.26 
.26 
.26 
.26 
.26 

.25 
.26 
.25 
.26 
.25 

.26 
.22 
.20 
.20 
.20 
.20 


0.20 
.20 
.20 
.20 
.20 

.20 
.18 
.18 
.16 
.16 

.16 
.16 
.16 
.16 
.15 

.15 
.15 
.16 
.15 
.15 

.15 
.16 
.16 
.16 
.15 

.10 
.16 
.16 
.18 
.18 


0.30 
.» 

.2» 
.2» 
.20 

.30 
.30 
.30 
.30 
.30 

.30 
.20 
.20 
.20 
.28 

.26 
• .26 
.20 
.20 
.20 

.18 
.20 
.20 
.20 
.20 

.20 
.20 
.20 
.20 
.20 
.20 


20 


2 


.20 


3 


.20 


4 


.20 


5 r 


20 


6 


.20 


7 


.20 


8 


20 


9 


.20 


10 


18 


u 


.18 


12 


.20 


13 


20 


14 


.16 


15 


16 


16 


16 


17 


.16 


Ig 


.16 


19 


16 


20 


16 


21 


.15 


22::::::::::::::::;::::::::.: 


.15 


23 


.15 


24 


.16 


2S 


.16 


26 


.10 


V 


.12 


28...:::::::::::::::::::..:.. 


.10 


29 


.12 


w 


.10 


31 









N011.-IC8 ooodltiaiis December 16-31, 1007. 

Rating tables for East Fork ofBotUder River near McLeod, Mont. 
AUGUST 18, 1907, TO JUNE 26, 1908. 



bdg&. 


Dto- 
cbarge. 


heigl^t 


Dis- 
charge. 


Oace 
height. 


Di». 
charge. 


Gaffe 
hei^t. 


Dis- 
charge. 


Feet. 


Sec-ft. 


Feet. 


Sec.-ft. 


Feet. 


8ee.-n. 


Feet. 


8ee.-ft. 


0.00 


3 


0.60 


89 


1.00 


315 


1.60 


646 


.10 


10 


.00 


122 


1.10 


375 


1.60 


720 


.20 


21 


.70 


leo 


1.20 


440 


1.70 


795 


.30 


36 


.80 


206 


1.30 


506 


1.80 


870 


.40 


60 


.90 


267 


1.40 


675 







Note.— The above table is not applicable for ice or obstnicted-channel conditions. It is based on four 
dlKhirge measurements made during this period and is foirly well defined below gage height 1.2 feet 

JUNE 27 TO NOVEMBER 30, 1908. 



0.00 


11 


0.60 


104 


1.00 


330 


1.60 


650 


.10 


23 


.60 


139 


1.10 


390 


1.60 


720 


.20 


38 


.70 


180 


1.20 


460 


1.70 


790 


.30 


66 


.80 


225 


1.30 


610 


1.80 


860 


.40 


n 


.90 


276 


1.40 


680 


• 





KoTc— The above table is not applicable for ice or obstructed-channel oonditiona. It is based on two 
duchargB measuremeots made during this period and on the form of the previous curve. It Is fairly well 
defined. 
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Monthly diafkarge of Eatt Fork of Boulder River near McLeod, Mont., for 1907 and 1908. 



Month. 



August 13-31 

September 

October 

November 

December 1-16.. 



1M7. 



March 

April 

May 

June 

July 

August 

September.. 

October 

November. . 



1908. 



The period. 



Discharge In seoond-feet. 


Run-off 








(totaltn *^ 
acr«feet). "*^ 








Maximum. 


Minimum. 


Mean. 


89 


41 


69.5 


2.240 


B. 


55 


36 


41.9 


2,490 


B. 


48 


28 


34.1 


2.100 


B. 


33 


16 


23.1 


1,370 


C. 


21 


16 


16.7 


407 


^ 


12 


6 


9.97 


613 


D. 


89 


6 


20.1 


i.aoo 


C. 


376 


16 


107 


6,580 


B. 


908 


216 


470 


28,000 


B. 


860 


90 


286 


17,600 


A. 


77 


38 


47.7 


2,930 


A. 


38 


23 


32.0 


1,900 


B. 


61 


35 


38.7 


2,380 


B. 


38 


23 


32.3 


1,920 


B. 







63,100 





WEST FORK OF BOULDER RIVER NEAR BRUFFEYS, MONT. 

This station, which is located at the highway bridge on the Liv- 
ingston road about 7 miles from Bniflfeys and 30 miles from Big 
Timber, was established May 7, 1904, by the state engineer of Mon- 
tana, for the purpose of obtaining data in connection with irrigation 
projects. On May 4, 1907, it was transferred to the United States 
Geological Survey. 

West Fork receives numerous small tributaries which enter from 
both sides above the station, the largest being Davis Creek, which 
comes in from the west li miles upstream. One small irriga- 
tion ditch above the station diverts 3 or 4 second-feet of water. 
The drainage area is 94 square miles. 

The channel is composed of small bowlders and coarse gravel and 
is reasonably permanent. The gage datum has remained unchanged 
since the station was established and the results obtained are excel- 
lent for the entire open season. At times during the winter this 
stream is open, but during the greater part of this period the gage 
heights are affected by ice. 

The gage heights from 1904 to May 2, 1907 were furnished by 
J. W. Wade, state engineer of Montana. 
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DMnarge metuuremenU of West Fork of Boulder River near Bruffeys^ Mont., in 1904y 1907, 

and 1908. 



Date. 


Hydrographer. 


W"'»- ^'uoS' 


hei^t 


Dis- 
charge. 


1904. 
Mat 17 


J. S- Baker. 


Fed. 1 S^.ft. 


Feet. 
2.00 
2.18 
1.18 

1.38 
1.93 
2.80 
a 42 
1.53 

1.38 


^f- 


lUyl8. . .. do 






318 


NoTcnibern... 


do 






36 


1907. 

May3« 

M*y28 


Robert Follftiwbw 


63 
76 

78 
78 

eo 

57 


67 
110 
173 
227 

70 

67.2 


64 


do 


212 


JuwIO 


do 


618 


July 2 


Follansbee and Stewart 


l.lfiO 


September ^« 


J. E. Stewart 


96 


19GB. 
October 8 « 


J. E.Stewart 


66.6 









a Made by wading. 

DttHy gage height, in/eet, of West Fork of Boulder River near Bruffeys, Mont. ,far 190i-1908. 

[George Knight, observer.] 



Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


Oct. 


Nov. 


Dec. 


1904.a 
1 












3.18 
2.98 
2.78 
2.58 
2.52 

2.78 
3.08 
2.82 
3.15 
3.38 

3.26 
3.02 
3.18 
3.32 
3.45 

3.60 
3.82 
3.92 
a 70 
3.60 

3.68 
3.60 
3.62 
3.10 
2.65 

2.60 
2.70 
2.90 
3.22 
3.62 


3.60 
3.38 
3.45 
3.40 
3.30 

3.18 
3.06 
3.08 
3.02 
2.95 

3.06 
2.96 
2.80 
3.02 
2.82 

2.75 
2.55 
2.48 
2.48 
2.48 

2.62 
2.60 
2.68 
2.65 
2.55 

2.42 
2.35 
2.45 
2.46 
2.30 
2.08 

2.96 
2.95 
2.95 
2.85 
2.85 

2.9 
2.9 
2.75 
2.75 
2.8 


2.10 
2.10 
2.08 
2.02 
2.05 

2.00 
2.00 
2.05 
1.92 
1.96 

2.32 
2.16 
2.00 
1.95 
1.98 

1.88 
1.85 
1.88 
1.82 
1.76 

1.70 
1.66 
1.70 
1.70 
1.70 

1.65 
1.55 
1.70 
1.70 
1.70 
1.66 

1.9 

1.85 

1.9 

1.75 

1.7 

1.65 
1.55 
1.45 
1.25 
1.05 


1.66 
1.70 
1.70 
1.70 
1.66 

1.65 
1.60 
1.60 
1.60 
1.10 

1.70 
1.70 
1.60 
1.60 
1.70 

1.60 
1.60 
1.60 
1.60 
1.60 

1.60 
1.45 
1.40 
1.45 
1.45 

1.40 
1.45 
1.60 
1.50 
1.45 

1.5 

1.6 

1.4 

1.45 

1.45 

1.4 
1.4 
1.3 
1.3 
1.3 


1.40 
1.40 
1.40 
1.45 
1.60 

1.40 
1.40 
1.45 
1.45 
1.40 

1.40 
1.40 
1.40 
1.40 
1.40 

1.40 
1.40 
1.40 
1.40 
1.40 

1.40 
1.60 
1.40 
1.40 
1.40 

1.46 
1.45 
1.40 
1.40 
1.40 
1.40 

1.4 
1.4 
1.4 
1.3 
1.3 

1.3 
1.4 
1.4 
1.4 
1.4 


1.40 
1.40 
1.36 
1.30 
1.30 

1.30 
1.30 
1.30 
1.20 
1.20 

1.20 
1.20 
1.26 
1.20 
1.20 

1.20 
1.20 
1.20 
1.20 
1.20 

1.20 
1.20 
1.20 
1.20 
1.20 

1.25 
1.25 
1.20 
1.20 
1.20 

1.3 

1.25 

1.2 

1.2 

1.2 

1.2 
1.2 
1.2 
1.2 
1.2 


1.30 


2 










1.30 


3 


j 








1.36 


4 






( 




1.46 


i 










1.60 


6 












1.60 


7 




1 




1.60 


1 


t 






1.50 


9 










1.60 


10 










1.60 


U 






1 




1.50 


12 








1.60 


13 










1 60 


14 










1.60 


IS... 










1 60 


16 










1.60 


17 








2.00 
2.19 
2.60 
2.90 

2.90 
3.15 
3.20 
3.15 
2.70 

2.50 
2.40 
2.50 
2.60 
2.90 
3.10 


1.60 


W 


1 






1.60 


19. 








1.60 
1 60 


» 










21 










1.70 


22 










1.70 
1 80 


23 










24 


' 






1.76 


25 










1 36 


26 










1.45 


27.... 










1 QQ 


28 










1.50 


29.... 










1 55 


30 










1.50 


31 










1.56 


I906.b 
1 


1.45 

1.5 

1.45 

1.6 

1.45 

1.55 
1.6 
1.5 
1.45 
1.6 




1.1 
1.1 
1.1 
1.1 
1.1 

1.15 

1.15 

1.1 

1.2 

1.15 




1.2 


2 






1.2 


3 






1.2 


4.... 




3.15 
3.45 

3.15 

3.15 

3.45 

3.4 

3.9 


1 2 


5 






1.2 


6 !.. 






1.25 


7 






1 2 


8 






1.2 


9 




1.2 


10 


i 


1.2 



« Probable Ice conditions during December, 1904. 

* Probable Ice conditions January, February, and December, 1905. Ice Jams December 22 and 25, 1906. 
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SURFACE WATER SUPPLY, 1907-8. 



Daily gage height^ in feet, of West Fork of Boulder River near Bruffeys, Mont., fir 

1904-1908— Continued . 



Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May.- 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec 


1905.a 
11 


1.35 
1.35 




L16 
L15 

L15 
1.16 

1.35 

1.35 

1.25 

1.2 

1.25 

1.3 
1.3 
1.3 
1.3 
1.2 

1.1 
1.1 
1,1 
1.1 
1.1 
1.1 

1,30 

1.30 

\m 
r sn 

MO 








2.85 
2.76 
2.66 
2.65 
2.6 

2.66 

2.36 

2.36 

2.3 

2.3 

2.3 

2.26 

2.1 

2.06 

2.06 

2.0 

2.0 

2.06 

2.1 

1.95 

1.95 

3.06 
2.75 
2.65 
2.75 
2.75 

265 
2.65 
2.65 
2.65 
2.65 

2.65 
2.65 
3.0 


1.06 

1.1 

1.06 

1.05 

1.0 

1.0 
L4D 
1.45 
1.35 
L6 

1.5 

1.5 

1.46 

1.6 

1.5 

1.6 
1.6 
1.6 
1.6 
1.6 
1.6 


1.3 
1.3 
1.3 
1.2 
1.2 

L2 
1.2 
1.2 
1.2 
L2 

1.2 
L2 
1.2 
1.2 
1.36 

1.4 
1.4 

l:f 

1.4 


1.45 

1.4 

1.4 

1.4 

1.4 

1.4 
13 
1.3 
1.3 
1.3 

L35 

1.35 

1.3 

1.3 

1.3 

L3 
1.2 
1.2 
1.2 
1.2 
1.3 


1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
L2 
1.2 
1.2 
1.2 

1.2 
L2 
L2 
L2 
L2 

1.2 
L2 
1.2 
1.2 
1.2 

1.3 
1.3 
1.3 
1.4 
L35 

L3 
1.3 
1.3 
1.3 
1.4 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 

1.3 

1.45 

1.3 

1.3 

1.3 
1.4 
1.3 
1.3 
1.4 


1 2 


12. 









1.J 


13 








1.2 


14 










1.3 


15 













1.2 


16 












1.2 


17 












L2 


18 










2.4 
2.5 
2.4 

2.6 
3.0 
2.8 
2.8 
2.86 

2.66 
3.3 
3.15 
3.15 
2.95 


12 


19 










L2 


20 










1.2 


21 












1.2 


22 


1.2 
1.2 
1.2 
1.1 

1.1 
1.2 
1.1 
1.1 
1.35 


"i'.i" 

1.1 
1.1 

1.15 


1.45 


23 






1.2S 


24 






L2 


25 






1.45 


26. 






1.45 


27 






LS 


28. 






L3 


29 






1 45 


30... 




1.45 


31 




1.5 


1906.6 


1.5 
1.5 
1.6 
1.6 
1.65 

1.7 

1.7 

1.65 

1.6 

1.5 

1.6 

1.55 

1.55 

1.5 

L5 

1.5 
1.55 
1.5 
1.45 
1.5 

1.5 

1.4 

1.45 

1.45 

1.45 

1.5 

1.5 

1.5 

1.25 

1.2 

1.1 


1.1 
1.1 
1.1 
1.1 
1.1 

LI 
1.2 
1.2 
1.3 
1.3 

1.2 
1.2 
1.2 
1.2 
1.25 

1.3 
1.3 
1.3 
1.3 
1.3 

1.25 

1.2 

1.25 

1.3 

1.4 

1.4 

1.35 

1.35 


1.1 
1.1 
1.1 
1.1 
1.1 

1.15 
1.3 
1.25 
1.2 
1.25 

1.3 

1.2 

1.3 

1.35 

1.3 

1.45 
1.35 
1.35 
1.45 
1.55 

1.55 
1,65 
1.85 
1.95 
1.9 

1.75 
1.75 
1.65 
1.5 
1.75 

1.20 
1.30 
1.30 
1.30 

..« 

1.90 
1.20 
I 1.30 
1.30 
1.30 


1.85 
1.65 
1.85 
1.65 
1.76 

1.85 
1.85 
1.85 
1.85 
2.55 

2.25 
2.» 
2.4 
2.55 
2.45 

2.55 

2.55 

2.5 

2.15 

2.2 

2.25 

2.35 

2.4 

2.45 

2.4 

2.45 

2.4 

2.3 

2.15 

2.15 

2.1 

1.40 

1.36 
1.3S 
1.40 
1.40 

1.45 

1.45 
1.50 
1.50 
1.55 


2.1 

2.15 

2.55 

2.55 

2.65 

2.65 
2.75 
2.75 
2.85 
,3.05 

3.1 

a55 

3.45 

3.45 

3.55 

3.45 
3.45 
3.35 
3.25 
3.05 

3.15 

3.15 

3.05 

3.1 

3.05 

2.65 
2.45 
2.65 
2.75 
2.75 


1.5 


2 


........ 






3- 


1 




1.4 


4 


' 




1.3 


5. 








L3 


6.. 








,3 


7 




* 




LS 


8. 








L8 


9 









L3 


10 








LS 


11 








LS 


12 




1 


LS 


13 









LS 


14.. 




' * _ 


1.3 
1.3 

l!4 

l!46 
1.4 

1.3 
1.3 

1.62 
1.65 
L68 
1.65 
L65 

1.45 
1.42 
1.42 
1.40 
1.40 


LS 


15 


1 


L3 


16 


! 


L3 


17 


1 1 


L25 


18 








LS 


19 




LS 


20 







1 2 


21 


1 




1 3 


22 






1.2 


23 






1 15 


24 






LI. 


25 






1 1 


26 


1 




1 1 


27 


. 1 . . 




LI 


28 






LI 


29 






LI 


30 






LI 


31 


1 






1907.^ 

K 


2.45 
2.4> 
2.52 
2.»y) 
2.iiO 

3.00' 
3.10 
3.15 
3- IV ' 
3.20 


3.34 

S.58 
3.64 
3.90 
3.68 

3.70 
3.40 
3.25 
3.24 
3-21 i 


2.48 
2.50 
2.48 
2.42 
2.45 

2.48 
2.32 
2.30 
2.25 
2.28 


1.65 
1.65 
1.68 
1.68 
L66 

1.68 
1.68 
1.65 
1.65 
1.65 


*i.*26' 
L20 
L90 

1.30 
1.20 
1.20 
1.20 
1.20 


L50 
L40 


ir.„.::::::r.i! 
J:;;.n:;:::.r. 


- -.** * A 

.... 




L40 
L35 
L30 

L30 
L30 
1.30 
1.30 
L30 



IIDi1lU4lui jAtl^i^r 



"I 



Kp^nian*. and December, 1905. Ice Jams December 22 and 26, 1905. 
Vi<bruafy, and to about March 25, and December, 1906. Ice Jam 



S , Kebniary, and December, 1907. 
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Daily gage height^ in feet^ of West Fork cf Boulder River near Bruffeys^ Mont. ^ for 
1904-1908^CoiiimMeA . 



Day. 



lW7.a 



I908> 



Jan. 



Feb. 



1.10 
1.10 
1.10 
1.10 

1.20 
1.20 
1.10 
1.10 
1.10 

1.10 
1.10 
1.10 
1.10 
1.10 

1.10 
1.10 
l.IO 



Mar. 



1.10 
1.10 
1.20 
1.20 
1.30 

1.20 
1.20 
1.30 
1.30 
1.30 

1.30 
1.20 
1.20 
1.20 
1.20 

1.20 
1.20 
1.20 
1.20 
1.20 
1.20 



1.20 
1.25 
1.20 
1.20 

1.22 
1.26 
1.20 
1.20 
1.25 

1.20 
1.25 
1.22 
1.25 
1.20 

1.22 
1.20 
1.20 
1.08 
1.20 

1.08 
1.22 
1.20 
1.20 
1.20 
1.10 



Apr. 



1.30 
1.30 
1.30 
1.30 
1.30 

1.30 
1.30 
1.30 
1.30 
1.40 

1.50 
1.40 
1.40 
1.40 
1.40 

1.40 
1.40 
1.40 
1.40 
1.50 



1.08 
1.20 
1.08 
1.15 
1.15 

1.15 
1.08 
1.08 
1.20 
1.06 

1.35 
1.40 
1.50 
1.52 
1.55 

1.55 
1.58 
1.62 
1.70 
1.72 

1.72 
1.80 
1.50 
1.50 
1.40 

1.40 
1.42 
1.48 
1.50 
1.50 



May. June. 



1.55 
1.55 
1.90 
1.80 
1.90 

2.00 
2.20 
2.50 
2.50 
2.45 

2,50 
2.45 
2.40 
2.40 
2.32 

2.20 
2.00 
1.98 
2.00 
2.00 
2.30 



1.52 
1.50 
1.50 
1.52 
1.58 

1.60 
1.68 
1.65 
1.70 
1.72 

1.75 
1.75 
1.78 
1.78 
1.78 

1.80 
1.80 
1.80 
1.80 
1.85 

2.00 
2.10 
2.22 
1.80 
1.75 

1.90 
1.85 
2.20 
2.22 
2.10 
2.82 



3.10 
3.10 
3.15 
3.00 
3.18 

3.00 
2.45 
2.62 
3.12 
3.40 

3.52 
3.55 
3.00 
2.89 
2.68 

2.61 
2.84 
3.01 
3.35 
3.40 



2.70 
2.52 
2.50 
2.52 
2.58 

2.55 
2.50 
2.52 
2.62 
2.80 

2.90 
3.60 
3.62 
3.82 
3.80 

3.78 
3.50 
3.20 
2.80 
2.90 

2.eo 

2.48 
2.40 
2.52 
3.10 

3.30 
2.90 
3.00 
3.02 
3.30 



July. 



3.26 
3.19 
3.21 
3.50 
3.11 

2.92 
2.78 
2.72 
2.70 
2.80 

2.78 
2.99 
2.89 
2.78 
2.71 

2.52 
2.48 
2.48 
2.50 
2.45 
2.48 



3.00 
2.80 

2. CO 

2.eo 
2.eo 

2.40 
2.50 
2.60 
2.80 
3.00 

3. CO 
3.80 
3.70 
3.50 
3.40 



Aug. 



Sept. Oct. 



I 



2.18 
2.15 
2.12 
2.15 
2.10 

2.00 
1.80 
1.80 
1.72 
1.68 

1.52 
1.38 
1.22 
1.18 
1.52 

1.62 
1.68 
1.68 
1.68 
1.68 
1.68 



2,38 
2.22 
2.10 
2.10 
2.00 

2.10 
1.98 
1.92 
1.80 
1.72 

1.80 
1.70 
1.60 
1.52 
1.50 



3.20 


1.40 


3.10 


1.30 


3.10 


1.40 


2.90 


1.30 


2.80 


1.20 


2.70 


1.10 


2.40 


1.20 


2.50 


1.10 


2.40 


1.20 


2.40 


1.32 


2.50 


1.30 


2.40 


1.40 


2.30 


1.50 


2.33 


1.40 


2.40 


1.30 


2.30 


1.20 



1.62 
1.65 
1.62 
1.60 
1.58 

1.55 
1.52 
1.50 
1.48 
1.45 

1.50 
1.45 
1.40 
1.45 
1.40 

1.48 
1.48 
1.42 
1.45 
1.56 



1.30 
1.30 
1.20 
1.30 
1.40 

1.50 
1.40 
1.40 
1.50 
1.30 

1.20 
I.K 
1.20 
1.10 
1.10 

1.20 
1.10 
1.20 
1.30 
1.40 

1.50 
1.40 
1.40 
1.30 
1.20 

1.30 
1.30 
1.40 
1.30 
1.20 



1.42 
1.42 
1.40 
1.40 
1.42 

1.42 
1.40 
1.42 
1.40 
1.40 

1.38 
1.35 
1.35 
1.32 
1.30 

1.32 
1.35 
1.35 
1.35 
1.32 
1.35 



1.20 
1.10 
1.20 
1.00 
1.10 

1.20 
1.30 
1.38 
1.30 
1.20 

1.10 
1.20 
1.20 
1.10 
1.20 

1.10 ' 
1.10 I 
1.00 , 
1.10 , 
1.20 

1.10 
1.20 
1.10 
1.20 
1.10 

1.20 
l.IO 
1.20 
1.30 
1.10 
1.20 



Nov. 



1.20 
1.20 
1.20 
1.20 
1.20 

1.20 
1.20 
1.20 
1.20 
1.20 

1.20 
1.20 
1.20 
1.20 
1.20 

1.20 
1.18 
1.18 
1.18 
1.18 



l.X 
1.30 
1.10 
1.20 
1.30 

1.10 
1.30 
1.20 
1.20 
1.30 

1.30 
1.20 
1.10 
1.20 
1.30 

1.20 
1.30 
1.20 
1.20 
1.30 

1.30 
1.20 
1.30 
1.30 
1.20 

1.20 
1.30 
1.30 
1.20 
1.20 



r 



Dec. 



1.30 
1.30 
1.30 
1.30 
1.30 

1.30 
1.30 
1.30 
1.20 
1.20 

1.20 
1.20 
1.15 
1.10 
1.10 

rio 

1.10 
1.10 
1.10 
1.10 



1.30 
1.30 
1.20 
1.20 
1.30 

1.20 
1.30 
1.20 
1.30 
1.20 

1.20 
1.30 
1.30 
1.20 
1.30 

1.30 
1.20 
1.30 
1.20 



a Probable Ice conditions January, February, and December. 1907. 

^ Probable ice conditions January 1-March 7, and after December 18, 1906. 
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SUBFACE WATER SUPPLY, 1907-8. 



Rating table for West Fork of Boulder Rivfrnear BruffeySy Mont, y for May 17 j 1904^ to 

December SI f 1908. 



Gage 
height. 


Di»> 
charge. 


height. 


Dis- 
charge. 


hei^t. 


Di»- 
charge. 


Gage 
height. 


Dis- 
charge. 


Feet. 


8ee.-ft. 


Feet. 


See.-fL 


Feet. 


Sec.-fi. 


Feet. 


Sec.-fl. 


1.00 


20 


1.80 


171 


2. GO 


590 


3.40 


1.190 


1.10 


27 


1.90 


208 


2.70 


6G0 


3.50 


1,270 


1.20 


37 


2.00 


250 


2.80 


730 


1 3.60 


1.350 


1.30 


50 


2.10 


295 


2.90 


805 


1 3.70 


1.430 


1.40 


66 


2.20 


345 


3.00 


880 


3.80 


1.510 


1.50 


86 


2.30 


400 


3.10 


955 


3.90 


1,590 


1.60 


110 


2.40 


460 


3.20 


1.030 




1 


1.70 


138 


2.50 


525 


3.30 


1,110 







NoTK.— The above table Is not applicable for ice or obstructed channel conditions. It is baaed <»i nine 
discharge measurements made during 1904, 1907, and 1908, and is well defined t>etween gage heights 1.10 
feet and 3.5 feet. 



Monthly discharge of West Fork of Boulder River near BruffeySy Mont., for 


1904 to 190S. 


Month. 




Run-ofT 
(total in 
acre^ect). 


Accu- 


Maximum. 


Mhiimum. 


Mean. 


racy. 


1904. 
May 17-31 ... 


1.030 
1.610 
1,350 
412 
138 
86 
66 


250 
538 
286 
98 
66 
66 
.17 


684 
1.030 

748 

208 

105 
68.9 
42.5 


20,400 
61.300 
46,000 
12.800 
6,250 
4.240 
2.530 


A. 


June 


A. 


July. 


A. 


August 


A. 


September 


A. 


October 


R 


November 


C. 








The period 




154.000 














1905. 
March 


37 
1.590 
842 
208 
86 
76 
50 


27 
460 
229 
20 
37 
37 
37 


28.5 

883 

531 
84.7 
53.6 
65.9 
37.7 


1.750 
35.400 
32,600 
5.210 
3.190 
3,440 
2.240 


P 


Junp, 20 days 


A. 


July 


A. 


August 


A. 


September . 


B. 


October 


B. 


November 


C. 






The period 






• 


83.800 
















130-.. 
March 


58 
229 
558 
1.310 
918 
76 
76 

50 
86 
625 
1.310 
1,590 
525 
132 
105 
50 


20 
27 
124 
295 
558 
50 
SO 


30.3 
82.5 

360 

853 

678 
62.1 
53.3 


1.860 
4,910 
22,100 
60.800 
17,500 
2.220 
3,170 


D. 


Anril 


B. 


May.:::::::::::::::::::::::..::::::::::::::::::::::: 


A. 


June 


A. 


July 1-13 


A. 


October 14-31 


B. 


November. 


C. 








1907. 
March 


27 
37 
60 
492 
492 
35 
66 
50 
35 


39.0 
56.3 

250 

868 

918 

263 

102 
69.0 
38.3 


2.400 
3.350 
15,400 
51.600 
56.400 
16,200 
6.070 
4.240 
2,280 


D. 


April. 


C. 


May 


A. 


June... 


A. 


July 


A. 


August ... . 


A. 


September 


A. 


October 


A. 


Novemlwr 


C. 






The period 








158.000 














1908. 
March 7-31 


44 

171 
745 
1.530 
1,510 
448 
86 
63 
50 

m 


26 
26 
86 
400 
400 
27 
27 
20 
27 

.17 


38.0 
74.8 

198 

851 

743 

133 
61.2 
34.1 
41.6 
43.8 


1.880 

4.450 

12,200 

50,600 


C. 


April 


A. 


May 


A. 


June 


A- 


July 


45.700 A. 


August 


8,180 
3.050 
2.100 
2,480 
1.650 


A. 


September 


B. 


October ... 


B. 


November 


C. 


December 1-iy 


C. 








Thei>eriod 




132,000 






1 







-VTE.— Discharge estimated March 11-25, 1906; November 1-2, 1907, 
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WEST FORK OF BOULDER RIYER AT m'lEOD, MONT. 

This station was established May 4, 1907, at Koozer's private 
bridge, several hundred yards upstream from the highway bridge at 
McLeod post-office, to determine the value of the stream for irriga- 
tion and power. 

The West Fork has no important tributaries, deriving the greater 
part of its water from melting snow. It joins the main Boulder about 
1 mile below the gaging station. The drainage area above the station 
is 137 square miles. 

Water to irrigate about 800 acres of land is diverted above this 
station. A Carey Land Act project reclaiming 12,000 to 15,000 acres 
is now under investigation, the water to be diverted from the West 
Fork about 12 miles above the station. 

The gage datum has remained unchanged. The bed of the stream 
is composed of bowlders, and is rough, but permanent. Ice forms 
during the winter months, but results obtained are good during the 
open season. 

DMutrge measuremenU of West Fork of Boulder River at McLeod, Mont,, in 1907 and 

1908. 



Date. 



1907. 

Miya 

lliT» 

Jane 11 

inly 3 

August 13 

September 27 6 

1906. 

May 11 

Jane 9 

July 25 

October 9 » 



llydrographer. 



Robert FoUansbee 

do 

do 

FoUansbee and Stewart. 

J. E. Stewart 

....do 



Raymond Richards. 

do 

....do 

J.E.Stewart 



Width. 


Area of 
secUon. 


Oace 
height 


Feet. 
42 


''t 


Feet. 
aO.55 


67 


106 


1.38 


57 


138 


2.02 


57 


219 


3.12 


54 


89 


1.20 


43 


60 


.70 


00 


108 


1.26 


54.5 


145 


2.15 


55.6 


124 


1.60 


47 


61.7 


.62 



DIs. 
charge. 



See.-ft. 
82 
277 
623 
1,480 
228 
82 



276 
637 
457 
72.1 



a Gage height uncertain. 



h Made by wading. 



Daily gage heighty in feel, of West Fork of Boulder River at McLeod, Mont., for 1907 and 

1908. 











[H.J. 


Kooier, observer.] 












Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 

0.88 
.88 
.86 
.85 
.88 

.90 
1.06 
.06 

.86 
.86 

.85 
.82 
.78 
.72 
.70 


Oct. 

0.72 
.72 
.72 
.70 
.68 

.68 
.62 
.62 
.68 
.68 

.58 
.65 
.62 
.52 
.62 


Nov. 


Dec. 


1907. 












1.85 
2.30 
1.90 
1.75 
2.12 

2.45 
2.36 
2.40 
2.62 
2.12 

2.06 
2.52 
2.32 
2.16 
2.08 


2.58 
2.85 
3.00 
3.35 
2.78 

2.65 
2.62 
2.65 
2.58 
2.68 

2.60 
2.48 
2.48 
2.42 
2.62 


1.78 
1.72 
1.68 
1.65 
1.60 

1.58 
1.65 
1.48 
1.62 
1.46 

..« 

1.38 
1.28 
1.22 
1.18 


0.48 
.48 
.45 
.46 
.45 

.46 
.46 
.45 
.45 
.45 

.46 
.46 
.46 
.45 
^45 


0.40 


2 












.40 


3 












.40 


4 











0.65 
.55 

.58 
.00 
.62 
.72 
.90 

1.22 
1.35 
1.10 
1.08 
1.02 


.40 


5 




1 




.40 


6 










.40 


7 










.40 


8. 










.40 


9 











.45 


10 








.48 


11 










.48 


12 










.42 


13 








.40 


14 






[ 


.40 


15 






i 


.40 



Digitized by VjOOQIC 



164 



SURFACE WATER SUPPLY, 1907-8. 



Daily gage height, in feet, of West Fork of Boulder River at McLeod, Mont. Jot 1907 and 

2908— Continued. 



Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 

2.45 
2.10 
2.22 
2.18 
2.15 

2.32 
2.28 
2.28 
2.20 
2.38 

2.10 
1.95 
1.85 
1.78 
1.95 
1.82 

2.60 
2.95 
2.88 
3.25 
2.90 

2.45 
2.35 
2.45 
2.60 
2.70 

2.65 
2.70 
2.60 
2.60 
2.40 

2.35 
2.25 
1.95 
1.88 
1.80 

1.88 
1.80 
1.75 
1.70 
1.65 

1.65 
1.76 
1.65 
1.55 
1.62 
1.48 


Aug. 


Sept. 


Oct. 

asz 

.62 
.62 
.52 
.62 

.52 
.62 
.60 
.50 
.50 

.50 
.48 
.48 
.60 
.60 
.60 

.52 
.55 
.56 
.60 
.60 

.60 
.60 
.60 
.60 
.60 

.65 
.65 
.66 
.72 
.75 

.75 
.70 
.70 
.68 
.65 

.62 
.60 
.60 
.60 
.60 

.62 
.60 
.60 
.60 
.60 
.60 


Nov. Dec. 


1907. 1 
16 1 






1.25 
1.45 
1.70 
1.68 
2.15 

1.88 
1.70 
1.68 
1.48 
1.40 

1.28 
1.30 
1.28 
1.32 
1.42 
1.42 

.81 
.85 
.98 
.92 
.92 

1.28 
1.45 
1.75 
1.55 
1.45 

1.30 
1.25 
1.15 
1.08 
1.10 

1.12 
1.12 
1.02 
1.00 
1.05 

1.08 
1.18 
1.20 
1.22 
1.30 

1.50 
1.60 
1.72 
1.78 
1.85 
2.08 


1.90 
1.75 
2.00 
2.42 
2.62 

2.68 
2.55 
2.70 
2.20 
2.00 

1.95 
2.30 
2.70 
2.75 
2.78 

2.15 
2.75 
2.60 
2.45 
2.20 

2.00 
2.02 
2.12 
2.20 
2.22 

2.32 
2.90 
2.85 
2.75 
3.06 

2.90 
2.55 
2.60 
2.40 
2.32 

2.18 
1.85 
1.80 
1.85 
1.92 

2.25 
2.95 
2.30 
2.20 
2.38 


1.15 
1.15 
1.20 
1.12 
1.08 

1.08 
1.00 
.90 
.92 
.92 

.96 
.96 
.92 
.90 

.88 
.88 

1.35 
1.32 
1.28 
1.25 
1.20 

1.15 
1.10 
1.08 
1.12 
1.10 

1.06 
1.06 
1.08 
1.06 
l.OQ 

1.02 
1.05 
1.25 
.95 
.90 

.85 
.82 
.82 
.80 
.78 

.78 
.72 
.72 
.72 
.68 
.68 


0.70 
.68 
.68 
.66 
.66 

.62 
.62 
.68 
.56 
.68 

.65 
.70 
.72 
.70 
.72 

.62 
.62 
.62 
.60 
.60 

.60 
.60 
.58 
.68 
.68 

.66 
.66 
.66 
.56 
.66 

.66 
.55 
.66 
.55 
.52 

.62 
.62 
.62 
.60 
.60 

.50 
.60 
.60 
.60 
.60 


a45 ; a40 


17 .' . .. 








.45 


8 1 . 








.45 


iS: ::..:....!:::.... 








.45 .80 


20. 








.42 
.40 




) 
21 










22 








.40 


23 








.40 1 


24 1 








.40 
.40 

.40 


.30 


25 










26 










27 ' 






.40 .40 


28 ' 






.40 ... 


29 ' 








.40 1 


30 










.40 1 


31 










1 


1906. 
1 








a35 

.35 
.38 
.30 
.30 

.28 
.30 
.30 
.30 
.38 

.38 
.45 
.58 
.68 
.70 

.72 
.80 
1.00 
1.20 
1.22 

1.30 
1.30 
1.25 
1.12 
1.05 

.92 
.80 
.80 
.75 
.75 


1 


2 










3 


1.90 








4 






1 


6 










6 






0.80 




7 




2.00 




8 




1 


9 








1 


10 


1.30 








11 






: 


12 








13 




.45 




14 




.90 




15 






16 










17 . . 


1.70 






' 


18 








19 










20 






.52 

.42 
.40 
.45 
.40 
.38 

.38 
.40 


1 


21 




1.40 




22 






23 


.80 






24 




25 








26 






■ 


27 








28 




.50 


.35 
.35 
.30 
.30 




29 






30 








31 


2. 20 










1 



Note.— Ice conditions during the last half of December, 1937, and January to March 19, 1908. 

Rating tables for West Fork of Boulder River at McLeody Mont. 
FOR 1907. 



Gage 
hei^t. 


Dis- 
charge. 

8ec.-ft, 1 


height. 


Dis- 
charge. 


heigS^. 


Dte- 
charge. 


Gara 
height. 


Dis- 
charge. 


Feet. 


Feet. 


Sec.-ft. 


Feet. 


Sec.-ft. 


Feet. 


Sec.-ft, 


0.40 


61 1 


1.20 


218 


2.00 


615 


2.80 


1.210 


.50 


68 


1.30 


254 


2.10 


680 


2.90 


1,295 


.60 


78 1 


1.40 


294 


2.20 


750 


3.00 


1,380 


.70 


92 


1.50 


338 


2.30 


820 


3.10 


1,465 


.80 


110 


1.60 


385 


2.40 


896 


3.20 


1.550 


.90 


132 


1.70 


435 


2.50 


970 


3.30 


1,640 


1.00 


158 


1.80 


490 


2.60 


1,050 


3.40 


1,730 


1.10 


186 


1.90 


550 


2.70 


1,130 







Note.— The above table is not applicable for ioe or obstructed-channel condltlona. It is based on six 
icharge measurements made during 1907 and is fairly well defined. ^ ^ t 
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Rating tables for West Fork of Boulder River at McLeody Mont. — Continued. 

FOR 1906. 



Gage 
height. 


Dis- 
cbarge. 


Gage 
height. 


Dis- 
charge. 


Gage 
height. 


Dis- 
charge. 


Gaffe 
height. 


Dis- 
charge. 


Feet. 


8ee,-ft. 


Feet. 


See.-ft. 


Feel. 


Sec-ft. 


Feet. 


8ec.-ft. 


0.20 


27 


1.00 


165 


1.80 


489 


2.60 


1,020 


.30 


34 


1.10 


195 


1.90 


543 


2.70 


1,102 


.40 


44 


1.20 


228 


2.00 


602 


2.80 


1,188 


.50 


57 


1.30 


264 


2.10 


664 


2.90 


1,278 


.60 


73 


1.40 


303 


2.20 


729 


3.00 


1,373 


.70 


92 


1.50 


345 


2.30 


797 


3.10 


1.473 


.80 


114 


1.60 


390 


2.40 


868 


3.20 


1,573 


.90 


138 


1.70 


438 


2.50 


942 


3.30 


1,673 



Note.— The above table is not applicable for ice or obstnicted-channel conditions. It is baaed on dis- 
charge measurements made during 1907-1909, and is fairly well defined between gage heights 0.3 foot and 
2.2 feet. Above gage height 2.2 feet it is based on one measurement at gage height 3.12 feet and is only 
apixt>ximate. 

Monthly discharge of West Fork of Boulder River at McLeod, Mont.y for 1907 and 1908. 



Month. 


Discharge In second-feet. 


Run-off 
(total in 
acre- 
feet). 


Accu- 


Maximum. 


Mhiimum. 


Mean. 


racy. 


1907. 
May 4-31 


715 
1.190 
1,680 
479 
172 
96 
67 
67 


73 
462 
479 
128 
76 
67 
61 


264 

815 

902 

249 

105 
75.2 
63.1 
54.4 


14,700 
48,500 
55.500 
15,300 
6,250 
4,620 
3,750 
3,340 


A. 


June 


B. 


July 


B. 


Aug\i?«t . 


A. 


September 


A. 


October 


A. 


November 


B. 


December 


C. 








The period 








152.000 












1906. 
March 20-31 


60 

264 

652 

1.420 

1,620 

284 

77 

103 


34 
33 
114 
489 
337 
88 
67 
60 


43.2 

109 

271 

863 

776 

170 
66.2 
78.1 


1,030 
6,490 
16,700 
51,400 
47,700 
10.500 
3,940 
4.800 


B. 


April 


A. 


Mky!. .... : 


A. 


June 


B. 


July. 


A. 


August 


A. 


September 


A. 


October 


A. 






The period 


1 


143,000 






1 * 





Note.— Discharge for December 17-31, 1907, estimated. 

SWEETOBASS CREEK ABOVE MELVILLE, MONT. 

Sweetgrass Creek rises in the Crazy Mountains and flows south- 
eastward to the Yellowstone, which it joins a short distance below Big 
Timber. It has no important tributaries. The drainage area is 
about 47 square miles. 

The gaging station, which was established May 5, 1907, to determine 
the amount of water available for irrigation, storage, and power, is 
located at C. M. Rein's ranch, 16 miles northwest of Melville and 35 
miles from Big Timber, on the reservoir site of a project proposed 
under the Carey Land Act. 

A few small ditches divert water above the station. The stream 
freezes over during the winter months. 
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Rating tables for Sweetgrass Creek above Melville^ Mont. — Continued. 

AUGUST 1 TO DECEMBER 17, 1907. 

(Dally discharge obtahied by the indirect method for shifting channels.) 

APRIL 1 TO JUNE 11, 1908. 



Ga«e 
height. 


Dis- 
charge. , 


Oaee 
height. 


Dis- 
charge. 


hel^t. 


Dis- 
charge. 


Gage 
hei^t. 


Dis- 
charge. 


Feet. 


See.-ft. 


Feet. 


8ee.-ft. 


Feet. 


See.-ft. 


Feet. 


8ee.-ft. 


1.40 


16 


2.40 


161 


3.40 


489 


4.40 


1,020 


1.50 


24 


2.50 


185 


,3.50 


535 


4.50 


1.080 


1.60 


33 


2.60 


211 


3.60 


585 


4.60 


1.140 


1.70 


44 


2.70 


239 


3.70 


635 


4.70 


1,200 


1.80 


56 


2.80 


268 


3.80 


685 


4.80 


1.260 


1.90 


70 


2.90 


299 


3.90 


740 


4.90 


1.325 


2.00 


85 


3.00 


332 


4.00 


795 


5.00 


1.390 


2.10 


101 


3.10 


368 


4.10 


850 


5.20 


1,520 


2.20 


119 


3.20 


406 


4.20 


905 






2.30 


139 


3.30 


446 


4.30 


960 







Note.— The above table is not applicable for ice or obstructed-channel conditions. It is baaed oo three 
discharge measurements made during 1906 and one in the latter part of 1907, and Is fairly well defined. 

JUNE 12 TO AUGUST 31,1908. 

[Dally discharge obtained by the indirect method for shifting channeb.] 

OCTOBER 1 TO NOVEMBER 30, 1908.*' 



1.60 


22 


1.70 


40 


1.80 


60 


1 





Note.— The above table is not applicable for 1^ or obstructed-channei conditions. It is based on three 
discharge measurements made during 1908 and is not well defined. This table refers to the lower gage. 

Daily discharge , in second-feel^ of Sweetgrass Creek above Melville. Mont. ^ for 1907 and 

1908. 



Day. 



1907. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 



Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


240 




39 


28 


28 


220 




39 


28 


28 


260 




39 


28 


28 


225 




39 


28 


28 , 


210 




39 


28 


28 


203 




39 


28 


28* 


186 




39 


28 


28 


128 




39 


28 


28 


186 




39 


28 


28 


350 


62 


39 


28 


28 


260 


62 


33 


28 


28 


220 


62 


33 


28 


28 


210 


62 


33 


28 


28 


203 


62 


33 


28 


28 


186 


62 


33 


28 


28 

|l 



Day. 



1907< 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 



Aug. 


Sept. 


178 


62 


170 


62 


134 


62 


128 


53 


108 


53 


103 


53 


97 


46 


92 


46 


92 


46 


92 


46 


92 


46 


92 


46 


92 


46 


86 


46 


81 


46 


81 





Oct. ' Nov. 



33 
33 
33 
33 

33 
33 
33 
33 
33 

33 
28 
28 
28 
28 
28 



28 



Dec. 



28 
28 



Day. 



1.. 

2.. 
3.. 
4.. 
5.. 

«.. 
7.. 
8.. 
9.. 
10.. 



1906. 



June. July. Aug. 



440 
430 
675 
780 
485 

312 
312 
585 
500 
585 



112 
112 
112 
102 
102 

102 
102 
102 
93 
93 



Day. 



June. July. Aug. 



1906. 
11 




12 


1,080 
635 


13 


14 


585 


15 


822 


16 


712 


17 


535 


18 


368 


19 


332 


20 


254 



452 
368 
355 
385 
304 

255 
212 
187 
172 
172 



84 
84 
84 
75 
75 

75 
75 
75 
67 
67 



Day. 



1906. 



June. July. I Aug. 



225 
200 
180 
198 
525 

660 
625 
285 
218 
285 



172 
165 
165 
165 
153 

153 I 
153 
153 
142 

142 I 

132 



66 

65 
64 
63 



61 
60 
SO 
56 
S7 
56 



These discharges were obtained by the indirect method for shifting channels. 
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Monthly discharge of Sweetgrasa Creek above Melville ^ Mont., for 1907 and 1908. 



Month. 



May 5-31 

June 

July 

Aofnist 

Sept«]nber 

October 

November 

December 1-17.. 



1907. 



Discharge in seoond-feet. 



The period. 



Maximum. 



438 
810 
885 
350 
71 



April 

May 

June 

July 

August 

September.. 
October.... 
November. . 



ig06. 



The period. 



16 

665 

1,490 

780 

112 



Minimum. ' Mean. 



Run-oflT 
(total in 
acre-feet). 



36 
255 
266 
81 
46 
28 
28 
28 



136 

466 

477 

158 
59.0 
34.1 
28.0 
28.0 



7,280 

27,700 

29,300 

9,720 

3.510 

2,100 

1,670 

944 



Accu- 
racy. 



C. 

I C. 



82.200 



16 
16 
180 
132 
56 



16.0 

122 

529 

315 
79.5 
44.0 
33.9 
47.4 



952 
7,500 
31,500 
19,400 
4,890 
2,620 
2,060 
2.820 



71.800 



Note.— Daily discharge for period August 20 to September 30, 1906, interpolated; otherwise discharge 
esthnated fOT (fays when gage was not read. 

8WEETORAS8 CREEK BELOW MELVILLE, MONT. 

This station, which was established May 4, 1907, to determine the 
amount of water available for irrigation, is located at Adams ranch, 9 
miles below Melville, 20 miles from Big Timber, and 2\ miles below 
the head-gate of the Glass-Lindsay Land Company's canal, a Carey 
Land Act project. 

Many diversions are made on this stream, with a total appropria- 
tion of 550 second-feet of adjudicated rights. The Glass-Lindsay 
canal, partly completed, will carry 575 second-feet and irrigate 
30,000 acres. This canal will divert water into two storage reser- 
voirs, with capacities of 12,000 and 6,000 acre-feet, respectively, 
which will be filled from the spring run-off, the low-water flow being 
all appropriated. 

The stream bed is composed of clean gravel and is nonshifting. 
Ice forms during the winter season. Records obtained are good. 
Discharge measurements of Sweetgrass Creek below Melville, Mont., in 1907 and 1908. 



Date. 



Hydrographer. 



1907. 

May 4 ' Robert FoUansbee 

May 29 ' do 

June 11 1 do 

June 30 ' Follansbee and Stewart 

September 25... J. E. Stewart 

190g. 

May 12* Raymond Richards 

May 24a J.E.Stewart 

JonelO Rajrmond Richajrds 44.5 

Jaly23a do 

October 6a.... I J.E.Stewart * 

a Made by wading. 
Non.— The 1907 measurements were made at various sections. 



Width. 


Area of 
section. 


helgTit. 


Fett. 


Sq.ft. 


Fret. 


41 


34.6 


0.84 


50 


59 


1.30 


60 


82 


1.51 


40 


139 


2.12 


30 


44.8 


.90 


48 


53 


1.27 


35 


57.9 


1.12 


44.5 


155 


2.47 


52 


54 


1.30 


34 


51.2 


.99 



Dls- 
I charge. 

Scc.-ft. 

59 
172 
283 
019 

43 

115 
82.6 
625 
121 
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Daily gage height j in feet, o/Sweetgrass Creek below Melville, Mont., for 1907 and 1908. 
[E. P. Adams and A. E. Ciunmingn. observers.] 



22. 
23. 
24. 
25. 



27., 
28.. 
2».. 
30.. 
81.. 



6.. 
7.. 
8.. 
«.- 
10.. 

U.. 
12-. 
13.. 
U.. 
15.. 



16. 



IS. 
19. 
20. 



23 



1 


1907. 


1 


2 


3 


4 




i 0.85 


5 




... .85 


6 




J ! .85 


7 




85 


8 




...:....:." .85 


9 




.85 


10 




82 


U 




...' ' .88 


12 




.95 


13 




1 95 


14 




; ::: ::'i :S 


15 




.85 


16 




1 . .^ .80 


17 




80 


18 




1.00 


19 




1.08 


20 




1.62 









r 



1908. 



« »i^«*««i .t •«««. I* I .* 



. J"K 'll.B « * * • • «#««M'^*t • 



•»■»»•***- 



aeo 

.60 

.60! 

.w . 

•"I 

.rt) 
.to 

.tt)l 
I 
.tt) I 
.to 
.u) ! 



.«o 
.»« 
w 

.tO 
.(0 

.a) 

.55 

.(0 
.«0 
.ti) 



i.eo I 

1.52 
1.50 > 
1.50 ! 
1.40 

1.38 
1.32 
1.30 
1.30 
1.38 
1.40 



I 



.60 

-60 : 
.60 ; 

.60 I 



I 

1.65 
1.75 I 
1.70 ! 
1.58 I 
1.55 

I 
1.72 
1.82 
1.82 I 
1.72 
1.58 • 

1.52 ' 
1.78 
1.78 
1.62 
1.65 , 



1.52 
1.48 
1.45 
1.62 
1.85 

1.80 
1.85 
2.88 
2.05 
1.90 

1.80 
1.92 
2.08 
2.15 
2.10 



3.60 
3.10 
3.10 
3.10 
2.60 



.60 


2.35 


.eo 


2.30 


.60 1 


2.40 


.95 


2.40 


1.3S 


2.48 



l.?0 


2.55 


l.JS 


2-96 


1.3 


2-60 


1..5 


'2-42 


1.20 


2.ta 


1-20 


2.fO 


1.13 


2.55 


1.15 


2- JO 


1. 10 


1 y6 


i.x: 


1.95 


1.42 


1-80 


I 2S 


1 r2 


I .V 


1 to 


I. 22 


1-5S 


LIS 


1.95 


1.30 


i2S 


l.A> 


2.45 


I :v^ 


2 **2 


I tC 


1.7S 


I 'vX 


I to 


2.N5 . 





1.90 
1.95 
2.00 
2.10 
2.05 

1.85 
1.75 
1.85 
1.88 
1.82 

1.75 
1.78 
1.98 
1.85 
1.95 

1.85 
1.88 
1.85 
1.85 
1.78 

1.85 
1.82 
1.80 
1.72 
1.68 

1.65 
1.55 
1.55 
1.55 
1.70 
1.62 



1.98 
1.92 
2.20 
2.25 
2.18 

1.88 
1.78 
1.82 
1.96 
2.12 

2.00 ■ 
1.90, 
1-85 
1.90 ' 
1.82 I 

1-75 
l.«>5 
1.48 
1.42 
1.3S 

1.32 

I.JO 
1.30 
l.:S 
1.22 

1.22 

Li^ 



Aug. 



Sept. 



I 
Oct. I Nov. 



1.58 


1.02 


1.55 


1.00 


1.52 


1.00 


1.52 


1.00 


1.50 


1.00 


1.45 


1.00 


1.45 


1.00 


1.40 


1.00 


1.35 


1.00 


1.55 


1.00 


1.60 


1.00 


1.52 


1.06 


1.48 


1.12 


1.40 


1.10 


1.40 


1.05 


1.35 


1.00 


1.35 


1.05 


1.20 


1.00 


1.12 


1.00 


1.06 


1.00 


1.05 


1.00 


1.00 


.98 


1.00 


.90 


1.00 


.90 


1.00 


.90 


1.00 


.90 


1.05 


.90 


1.02 


.90 


1.02 


1.00 


1.00 


.95 


1.00 




.82 


.80 


.72 


.75 


.70 


.72 


.65 


.TO 


.65 


.70 


.60 


.65 


.60 


.62 


.60 


.60 


.52 


.62 


.50 


.68 


.50 


.65 


.60 


.70 


.62 


.70 


.75 


.70 


.72 


.70 


.73 


.70 



.70 

.68 : 

.65 I 
.65 



1^ 

-75 I 



0.92 
1.05 
1.05 
1.00 
.90 

.90 
.96 

1.00 

1.00 
.98 

.95 
.95 
.95 
.95 
.95 

.«; 

.95 
.95 
.90 
.90 i 



.70 
.70 
.70 
.70 

.70 
.70 
.70 
.70 . 

.78 I 

.80 ' 

.80 : 

.80 
.80 
.80 



.80 
.80 
.88 
.90 
.92 

1.00 
1.00 
.90 
.90 
.90 

.90 
.90 
.90 
.90 
.90 

1.00 
1.00 



1.05 

1.05 
1.05 
1.10 
1.05 
1.05 
1.05 



a85 
.85 

.85 
.85 
.85 

.85 
.85 
.83 
.85 
.85 

.85 
.85 
.85 
.85 
.85 

.85 
.85 
.85 
.85 



.90 .85 

.85 ' .85 

.85 .85 

.85 , 

.85 • 

.»l 

.85 1 

.85 

.85 

.85 ' 
.85 



1.06 
1.06 
1.05 
1.10 
1.08 

1.05 
1.06 



; ot No>vrutvr And IVi^mNrr. 1907. and Norrmber 8 to Decem- 
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in 



MAT 4 TO JXTLY «. SKC 



A 


Sm.-ft 


a 


Pw> 










/M. 


f^ 


5«L^ 


. r*tc 


S«-A 


S*r^. 


«.» 


a 


i.4i 


i;# 


i » 


3^ 


2 «*> 


*tt 


.M 


« 


LSt 


3fa 


1 w 


*»T 


J A^ 


»w 


1.00 


n 


i.« 


Jli 


t » 


«c» 


i H> 


n^' 


l.W 


lU 


i-w 


«# 


i » 


TU 


i« 


I.IJL^ 


1.3D . 


m 


1 » 


«M 


tm 


?W 






1 


17f 


i.» 


4S) 


2.30 


»5 







Note.— The «boTe tabfe b oo( appMoMg lor Ice or otk^tnvied channel coi>>1ttio». Il b b*M^t iW) Kuir 
diactawce niMsaraBeats nftile darii« tbb paiod, Aod t> fairly v«U ti^Aara bKwvM rtr^ iM^tsOiNtoiH 
•od2^feet. 

AUGCST 1 TO NOVEMBKR 2S. 1907. 
[Diair dtehwse obtained by the iadlreci method for shtftiiv chuiMb.) 
APRIL 1 TO NOVEMBER 7. 1908. 



0.50 


11 . 


1.30 


131 


3.10 


431 


3.00 


SS5 


.60 


16 


1.40 


148 


3.20 


482 


3.110 


045 


.70 


23 . 


1.50 


178 1 


3.30 


535 


3.10 


1.005 


.80 


33 


1.60 


212 


3.40 


590 


3 JO 


1.070 


.00 


45 


1.70 


350 


3.50 


647 


3.30 


1.135 


1.00 


60 


1.80 


301 


3.60 


705 . 


3. 40 


1.200 


1.10 


77 


1.00 


335 


3.70 


765 


3 50 


\.n\s 


1.20 


07 


2.00 


382 


3.80 


825 


3.ti0 


1.330 



Non.— The aboye table is not applicable for Ice or obstructed channel conditions. It h ba.HiMl on flv* 
discharKe measurements made during 1008 and one measurement In 1007. It is w«*ll defined bt't wren itac* 
heights 0.8 foot and 1.4 feet. Above ga^ height 1.4 feet the rating curve Is t>ased on one nieaaureuient 
at pge height 2.5 feet. 

Daily ducharge^ in uoomd-fui^ of Sweetgrau Creek below Melville^ Mont, ^ for 1907, 



Nov. 



SB 

30 
3U 
3U 
30 

SO 

ao 
au 



Day. 


Aug. 


Sept 


Oct 


Nov. 


Day. 


Aug. 

182 
182 
123 
98 
86 

78 
66 
66 
66 
66 

66 
7H 
70 
70 
66 
66 


Sept. 

66 
78 
66 
66 
66 

06 

61 
45 
45 
46 

45 
45 
45 
66 
54 


Oct. ! 


I 


201 
375 
260 
260 
250 

226 
226 
304 
182 
375 

300 

260 
241 
204 
304 


70 
66 
06 
66 
66 

66 
06 

66 
66 
66 

66 
86 
96 
02 

78 


48 
70 
70 
60 
46 

46 
55 
60 
60 
55 

52 
52 
52 
52 
52 


30 
30 
39 


' 16 


52 1 


2.. 


17 


% 


3 


18 


4 


39 
39 

30 
39 
39 
39 
39 


19 


45 
45 

45 
30 
30 

ao 

30 

30 


5 


20 


6 


21 


7 


22 


8 


23 


0.. 


24 


10 


25 


11 


30 
39 
39 
39 
39 


26 


12 


27 


m 


13 


1 28 


30 


14 


1 »:::::::::::.:.. 


Mi 


15 


30 


30 




i^^ 


ao 



IToTE.— These diseharges were obtained by the indirect method for shifting channels. 
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Monthly discharge of Sweetgrass Creek below Melville, Mont., for 1907 and 190S. 



Month. 



May 4-31 

June 

July 

August 

September 

October 

November 1-23. 



The period. 



1907. 



Discharge in seoond-feet 



Maximum. Minimum. Mean. 



326 
1,120 
607 
300 
98 
70 



62 
242 
290 
66 
4S 



April 

Blay 

June 

July 

August 

September 

October 

November 1-7. 



1906. 



The period . 



20 

855 
,330 

508 
35 
33 
77 
77 



14 
16 
205 
43 
11 
16 
33 



140 

424 

434 

164 
64.8 
48.7 
39.0 



16.1 

127 

600 

242 
22.7 
24.6 
56.0 
7a 1 



Rim-ofl 
(total in 
acre-feet). 



7,780 
25.200 
26,700 
10,100 
3,860 
2,990 
1.780 



78,400 



958 
7,810 
35,700 
14,900 
1,400 
1,460 
3,440 
973 



66,600 



Accu- 
racy. 



Note.— Discharge Interpolated October 18-24, 1908. 

CLARK FORK AT FROMBERQ, MONT. 

Clark Fork enters Yellowstone River from the south about 15 
miles southwest of Billings, Mont. The stream is bordered by irri- 
gable land which is used for agriculture. 

The gaging station, which was established June 3, 1905, to deter- 
mine the amount of water available for irrigation, is located on the 
highway bridge one-half mile east of the Northern Pacific Railway 
station at Fromberg, Mont. 

One small stream, Red Rock Creek, flows into the river between 
the gaging station and its mouth. The drainage area above the 
station is about 2,500 square miles. 

As almost all the valley land is under irrigation many diversions 
are made, but owing to the abundance of water only a small portion 
of the flow is used. 

The ice period ranges from December to the middle of March, but 
frequently during this period the river breaks up and floating ice 
may be seen. 

The original staff gage has been replaced by a standard chain gage, 
but no change in gage datum has occurred. Records obtained are 
excellent. The gaging section would be ideal if it were not for the 
middle pier of the bridge which divides the channel. The bed of the 
stream is composed of rock and gravel, is free from vegetation, and 
is permanent. 
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Discharge measurements of Clark Fork at Fromberg^ Mont.^ in 1907 and 1908. 



Date. 


Hydrographer. 


Width. 


Area of 
section. 


Gage 
height. 


Dis- 
charge. 


1907. 

April 10 

June la 


J. E.Stewart 


Feet. 
120 
207 
214 
184 
125 

118 
168 
211 
206 
143 


Sq.ft. 
288 
733 
1,130 
626 
310 

263 
438 
1,090 
760 
376 


Feet. 
3.56 
6.04 
7.83 
4.96 
3.64 

3.40 
4.54 
7.66 
6.10 
4.18 


"«-^4 


do 


3,320 
6,590 
1,410 


July 12 


....do 


August 17 


do 


November 12 b 


do 


370 


1908. 
March 30 


J. E. Stewart 


260 


May 22. 


do 


1,080 
6.850 


June 13.... 


Raymond Richards 


July 20 


'do 


3,030 
717 


October 10 


J. E. Stewart 



a Measurement made without 8UfTici?nt amount of lead. b Slight ice conditions. 

Daily gage height, in feet, of Clark Fork at Fromberg, Mont.y for 1907 and 1908, 
(Mrs. K. V. Moran, obser\'er.] 



Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 

7.86 
a 95 
8.5 
9.0 
9.15 

8.65 

8.2 

8.05 

8.1 

7.95 

7.75 
7.85 
7.66 
7.45 
7.55 

7.45 
6.85 
6.45 
6.8 
6.9 

7.05 
7 25 
7.35 
7.15 
7.46 

7.6 

7.45 

6.85 

6.6 

6.6 

6.4 

7.65 

7.6 

7.8 

7.85 

8.4 

7.95 

7.45 

7.1 

7.1 

7.5 

7.4 

7.25 

7.1 

6.85 

6.8 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1907. 
1 


3.5 
3.6 
3.6 
3.8 
3.8 

3.8 
3.8 
3.8 
3.9 
5.1 

5.1 
5.1 
5.1 
5.1 
5.1 

5.1 
6.1 
6.1 
5.1 
6.1 

6.1 
5.1 
6.1 
5.1 
5.1 

5.1 
5.1 
6.1 
6.1 
5.1 
5.1 

3.5 
3.5 
3.5 
3.5 
3.5 

3.6 
3.5 
3.6 
3.6 
3.5 

3.5 
3.5 
3.5 
3.5 
3.5 


6.1 
6.1 
6.1 
5.1 
6.1 

5.1 

5.1 

4.25 

4.25 

4.25 

4.25 
4.25 
4.25 
4.25 
3.6 

3.6 
3.6 
3.6 
3.6 
3.6 

3.6 
3.65 
3.6 
3.6 
3.6 

3.6 
3.6 
3.52 

'3.5' 
3.5 


3.66 

3.5 

3.6 

3.5 

3.5 

3.45 
3.45 
3.45 
3.45 
3.4 

Z.A 

3.4 

3.36 

3.35 

3.36 

3.35 

3.4 

3.4 

3.4 

3.4 

3.7 
3.7 
3.7 
3.6 
3.6 

3.6 
3.6 
3.6 
3.65 
3.66 
3.66 

3.2 
3.2 
3.2 
3.2 
3.4 

3.4 
3.4 
3.4 
3.4 
3.45 

3.6 
3.5 
3.5 
3.5 
3.6 


3.5 

3.58 

3.65 

3.65 

3.65 

3.65 

3.65 

3.5 

3.42 

3.56 

3.55 

3.6 

3.7 

3.7 

3.78 

3.9 
4.1 
4.1 
3.8 
3.75 

3.75 

3.7 

3.7 

3.7 

3.8 

3.8 
3.8 
3.8 
3.75 
3.75 

3.4 

5.4 

3.45 

3.48 

3.4 

3.42 

3.46 

3.5 

3.5 

3.52 

3.55 
3.55 
3.58 
3.65 
3.8 


4.0 

4.4 

4.5 

4.55 

3.9 

3.8 
3.9 
3.9 
3.9 
4.15 

4.5 
6.1 
4.8 
4.7 
4.8 

5.55 
6.66 
6.0 
6.0 
6.26 

6.35 

6.6 

6.66 

6.3 

6.0 

6.75 

6.1 

6.15 

6.2 

5.3 

5.65 

4.25 

4.4 

4.9 

5.0 

4.9 

6.0 

6.35 

5.9 

6.05 

6.15 

5.6 
5.05 
4.95 
4.85 
4.75 


6.1 

7.0 

6.86 

6.26 

6.5 

6.95 

7.4 

7.6 

7.25 

6.95 

6.6 

6.55 

6.7 

6.45 

6.95 

7.15 
6.8 
6.66 
6.86 
7.1 

7.4 

7.55 

7.65 

6.9 

6.7 

6.6 
6.8 
7.2 
8.15 
7.85 

6.95 

6.55 

7.05 

6.4 

5.85 

5.9 

6.2 

6.65 

6.4 

6.6 

7.4 

7.85 

7.85 

7.75 

8.15 


6.45 

6.35 

6.2 

6.2 

6.2 

6.05 
6.85 
6.8 
6.7 
5.6 

5.4 

5.4 

5.15 

6.0 

4.9 

4.0 
4.9 
6.0 
4.9 
4.85 

4.8 

4.8 

4.7 

4.65 

4.55 

4.6 

4.55 

4.5 

4.9 

4.85 

4.8 

6.4 
6.4 
6.3 
5.3 
5.3 

5.2 
6.2 
6.2 
5.2 
6.0 

4.8 
5.4 
5.5 
6.45 
5.05 , 


4.8 

4.8 

4.66 

4.6 

4.5 

4.6 
4.6 
4.55 
4.5 
4.5 

4.5 
4.5 
4.5 
4.4 
4.4 

4.3 
4.3 
4.2 
4.2 
4.2 

4.1 
4.1 
4.0 
4.0 
3.9 

3.9 

4.1 

4.1 

4.56 

4.45 

4.4 
4.3 
4.3 
4.2 
4.15 

4.1 
4.1 
4.0 
3.9 
3.9 

3.95 

4.05 

4.1 

4.1 

4.0 


4.4 
4.6 
4.2 
4.0 
4.0 

4.0 
4.0 
3.9 
3.9 
3.9 

3.0 
3.9 
3.9 
3.9 
3.85 

3.85 
3.8 
3.8 
3 8 
3.8 

3.8 

3.75 

3.75 

8.75 

3.75 

3.7 
3.7 
3.7 
8.7 
3.7 
3.7 

3.9 

3.9 

3.9 

4.05 

4.2 

4.1 
4.1 
4.1 
4.1 
4.1 

4.1 
4.1 
4.1 
4.1 
4.1 


3.65 
3.65 
3.65 
3.65 
3.65 

3.6 
3.6 
3.6 
3.6 
3.6 

3.55 
3.5 
3.5 
3.5 
3.5 

3.5 
3.7 
3.7 
3.6 
3.6 

3.6 
3.6 
3.6 
3.6 
3.6 

3.6 
3.6 
3.6 
3.6 
3.6 

3.9 
3.9 
3.9 
3.9 
3.9 

3.85 
3.85 
3.85 
3.85 
3.85 

3.8 
3.8 
3.8 
3.8 
3.8 


3.6 


2..: '::::: 


3.6 


3 


3.6 


4 


3.55 


5 


3.55 


6 


3.55 


7 


3.5 


8 


3.6 


9 


3.6 


10 


3.5 


11 


3.5 


12 


3.5 


13 


3.5 


14 


3.6 


15 


3.5 


16 


3.5 


17 


3.5 


18 


3.6 


19 


3.6 


20 


3.5 


21 


3.5 


22 


3.6 


23 


3.6 


24 


3.5 


25 


3.6 


26 


3.5 


27 


3.5 


28 


3.5 


29 


3.5 


30 


3.6 


31 


3.6 


....."^: 


3.6 


2 


3.6 


3 


3.6 


4 


3.6 


5 " 


3.5 


5 


3.6 


7 


3.6 


8 


3.6 


9 


3.6 


10 ■" 


3.6 


11 


3.6 


12 


3.6 


13 


3.6 


14 


3.6 


15 :;■ ■ 


3.6 
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174 SURFACE WATER SUPPLY, 1907-8. 

Daily gage height, in feet, of Clark Fork at Fromberg, Mont., for 1901 and 1908— Oaa. 



Day. 



Jan. 



16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
2S. 
29. 
30. 
31. 



Feb. Mar, 



3.5 


3.5 


3.5 


3.2 


3.5 


8.2 


3.5 


3.2 


3.5 


3.2 


3.5 


3.2 


3.5 


3.2 


3.5 


3.2 


3.5 


3.2 


3.5 


3.2 


3.5 


3.2 


3.5 


3.2 


3.5 


3.2 


3.5 


3.2 1 



3.5 
3.5 
3.5 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 
3.45 

3.45 
3.48 
3.45 
3.45 
3.45 
3.45 



Apr. 



May. I June. < Joly. 



4.5 

4.5 

4.15 

4.5 

4.45 

5.1 
4.95 
5.05 
4.8 
5 - 

5.5 

4.3 

4.25 

4.1 

4.1 



4.7 

4.6 

4.55 

4.6 

4.9 

5.4 

4.62 

4.8 

5.05 

4.75 

4.85 

5.1 

5.55 

5.65 

5.8 

6.6 



I 



8.05 

7.6 

7.85 

6.6 

6.76 

7.15 

6.25 

6.4 

&3 

6.3 

6.65 
6.6 
&65 
6.76 
7.4 



6.7 
6.6 
6.4 
6.4 
6.25 

5.95 

5.85 

5.85 

5.7 

6.7 

6.6 

6.66 

6.6 

6.6 

6.6 

6.45 



Aog. 


Sept. 


Oct. 


4.8 


4.0 


4.1 


4.8 


4.0 


4.1 


4.8 


4.06 


4.1 


4.8 


4.05 


4.1 


6.06 


4.0 


4.1 


4.8 


4.0 


4.0 


4.7 


4.0 


4.0 


4.7 


4.0 


4.0 


4.7 


4.0 


4.0 


4.6 


4.0 


3.9 


4.6 


3.9 


3.9 


4.6 


8.9 


3.9 


4.6 


3.9 


3.9 


4.3 


3.9 


3.9 


4.5 


3.9 


3.9 


4.4 




3.9 



NOT^ 



Dec. 



3.8 


3.5 


3.8 




3.8 




3.7 




8.7 




8.7 




3.7 : 


3.65 




3.65 




3.6 




3.6 




3.6 




3.6 


3.6 ; 


3.5 I 





Note.— Ice conditions January 4 to February 14. 1907; January 30 to February 13. 1906. and December 
17 to 31. 1908. From January 4 to February 14, 1907. there was an open channel in the center above the 
bridge, but the river was froten across below; the readings were taken to top of ice and there was con* 
siderable baclcwater effect. During December 17 to 31, 19067 the river was froaen at the gage, but wasopea 
In the center. 

Rating tables for Clark Fork at Fromberg, Mont. 

Jl'NE 3, 1906. TO JULY 5. 1907. 



Gage 
heighl. 


Dis- 
charge. 


Cage 
height. 

Feet. 


Dis- 
charge. 


he'Jht. 


Dis- 
charge. 


heiSt. 


DIs. 
charge. 


FeH. 


See-fi. 


Sec-ft. 


, Fert. 


See.-fL 


FetL 


8«.-fL 


3.20 


250 


4.50 


1.192 


' 5.80 ' 


2.819 


7.20 


6.600 


3.30 


296 


4.60 


1.293 


5.90 . 


2.976 


7.40 


6,060 


3.40 


346 


4.70 


1.397 


6.00 1 


3,136 


7.60 


6,570 


3.50 


400 


4.80 


1.504 


6.10 


3,300 


7.80 


7,070 


3. GO 


458 


4.90 


1,615 


6.20 1 


3.475 


8.00 


7,590 


3.70 


520 


5.00 


1.730 


6.30 , 


3,660 


8-20 


8,130 


3.M) 


587 


5.10 


1.849 


6-40 ' 


3.850 


8.40 


8,680 


3.90 


660 


5.20 


1,973 


6.50 ; 


4.050 


8.60 


9,240 


4.00 


738 


5.30 


2.102 


6.60 1 


4.260 


8.80 


9,820 


4.10 


821 


5.40 


2,236 


6.70 


4.470 


9.00 


10,400 


4.20 


908 


5.50 


2,375 


6.80 , 


4,600 


9.20 


10,960 


4.30 


999 


5.60 


2.519 


■ 6.90 


4,910 






4.40 


1.094 


5.70 


2.667 


7.00 


5,140 







Note.— The abov«» table Is not applicable for ice or obstnicted^hannel conditions. It b based on twelve 
discharge measurements made during this period, and is well defined between gags heights 3.5 feet and 



7.5 feet. 



JILY 6, 1907. TO DECEMBER 31. 1906. 



3.20 


190 


4.50 


l.OlX) 


5. SO 


2.510 


3-.V 


228 


4.»4) 


l.(liS5 


5.90 


2.660 


3-40 


272 


4.70 


1.175 


6.00 


2.820 


3.50 


320 


4.H> 


1.270 


6.10 


2.*0 


S-r^) 


370 


4.90 


1.370 


6.20 


3.150 


3.70 


425 ' 


5i10 


1.470 


6.30 


3,320 


3-S*) 


485 


5 10 


1.5.V) 


6-40 


3.500 


3.90 


vVHI 


5 Jl> 


1.7110 


, 6,50 


3.6» 


4.00 


t.15 


5. » 


l.^iJO 


6.rt) 


3.S70 


4.10 


tvN5 


5 40 


i,9:h) 


6-70 


4,0t» 


4-.'0 


7r*) 


5,c<> 


2.i»K) 


6- SO 


4.250 


4. JO 


V« 


5 .*) 


2. 220 


6,*) 


4.450 


4.40 


9U 


5.70 


2.3bO 


7.0U 


4,tv^ 



7.20 
7.40 
7.60 
7.80 
8.00 
8.20 
8.40 
8.60 
8.80 
9.00 



6,060 
6,530 
6,010 
6.520 
7,070 
7,660 
8,280 
8,940 
9,620 
10,340 



XoTE.-The above table Is not aj>f>liiMMe h>r ioe or obstrjcte^t-channel condltkms. It Is baaed on eirht 
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Monthly discharge of Clark Fork at Fromberg, Mont., for 1907 and 1908. 



Month. 


Discharge in second-feet. 


Run-off 
(total in 
acre-feet). 


Accu- 
racy. 


Maximum. 


Minimum. 


Mean. 


1907. 
February 15-28 


489 

520 

821 

4,300 

8,000 

10,800 

3.590 

1.270 

1,000 

425 

370 


412 

321 

357 

587 

3.300 

3,500 

1.000 

550 

425 

320 

320 


457 

405 

533 

2,030 

5,140 

6,180 

1,850 

888 

542 

300 

327 


12,700 

24,900 

31,700 

125,000 

306,000 

380,000 

114,000 

52.800 

33.300 

22,000 

20,100 


C. 


March 


C. 


Amll - 


B. 


May.:;:::::::::: 


A. 


June... 


A. 


July 


A. 


August . 


A. 


September 


A. 


October . . 


A. 


November 


B. 




D. 






The period 








1.120,000 














1906. 
February 14-29 


32. 

320 

2,060 

3.870 

7,510 

8,280 

2,060 

915 

760 

550 

370 


190 
190 
272 
798 
2,580 
2,020 
835 
550 
550 
320 
320 


214 

290 

731 

1,680 

4,510 

4,180 

1,440 

645 

634 

458 

348 


6.790 

17.800 

43.500 

103.000 

268.000 

257.000 

88,500 

38,400 

39,000 

27,300 

11.000 


C. 


March 


B. 


April 


A. 


M^.:: 

June 

July 

August 

September 

October 

November 

December 1-16 


A. 
B. 
B. 
A. 
A. 
B. 
B. 
C. 






Tbeperiod 








900,000 













Note.— Discharges for periods December to March that have been computed on the assumption of open- 
channel conditions shoola be accepted with caution, as no definite information in regard to exact ioe con- 
ditions were obtained. 

PRYOR CREEK AT H0NTLEY, MONT. 

Pryor Creek rises in the Pryor Mountains in southern Carbon 
County, Mont., flows northeastward, and enters Yellowstone River 
from the south about 15 miles northeast of Billings. 

The channel is straight with uniform slope for 800 feet above and 
below the station. The banks are steep and uniformly graded, are 
clean, and will not overflow. The current is moderate. The bed is 
composed of clay and gravel and may change somewhat. On the 
upper portion of the stream some water is diverted for irrigation. 

The gaging station was originally established August 6, 1904, to 
determine the amount of water available for irrigation. On June 
15-16, 1906, the creek was turned into a new channel (PI. VI, B) by 
the United States Reclamation Service, and a station was established 
on the steel highway bridge crossing this channel one-half mile from 
the railroad station at Huntley. Since then the gage datum has not 
been changed. 

The stream freezes over during the winter months. Results 
obtained are good. 
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SURFACE WATER SUPPLY, 1907-6. 



Discharge measurementa of Pryor Oeek at Huntley, Mont., in 1907 and 1908. 



Date. 

1907. 

April 8 

May 30 

June 22 

July 10 

August 15.. 

1908. 
March 28... 

May 21 

June 15 

July 22a. . . 
October 12. 



Hydrographer. 



J. E. Stewart. 

do 

do 

do 

do 



J. E. Stewart 

do 

Raymond Richards. 

do 

J.E.Stewart 



vidth. 


Area of 
section. 


Qace 
hci^t. 


Dis- 
cbarge. 


Feet. 


''t. 


Feet. 


See-ft. 


34 


1.43 


34.8 


34 


61.0 


2.00 


106 


34 


48.0 


1.91 


88.0 


34 


34.0 


1.23 


29.8 


25 


28.0 


1.13 


24.0 


25 


35.5 


1.32 


33.6 


42 


129 


4.14 


514 


31.5 


55.7 


1.75 


73.3 


26.5 


12.6 


1.01 


10.9 


28.5 


40.4 


1.32 


30.4 



a Made by wading. 



Daily gage height, in feet, of Pryor Creek at IJuntley, Mont., for 1907 and 1908. 
[Jack O'Neil, obaerA'cr.] 



Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 

2.27 
2.30 
1.80 
1.55 
1.55 

1.55 
1.55 
1.-53 
1.50 
1.50 

1.50 
1.(50 
3.15 
2.47 
1.93 

1.90 
1.70 
1.03 
1.73 
1.70 

1.70 
1.70 
1.75 
1.85 

2.m 

4.40 
3.23 
2.27 
1.97 
1.90 
1.90 

1.50 
1.51 
1.^0 
1.58 
1.40 

1.51 
1.49 
1.40 
1.40 
1.40 

1.46 
1.56 
1.48 
1.40 
1.46 

1.96 
1.90 

i.r>8 

1.48 
l.GO 


June. 


July. 


Aug. 


Sept. 


Oct. 


t 
Nov. ' 


Dec. 


1907. 
1 




1.25 
1.25 
1.50 
1.30 
1.05 

1.35 
.95 
1.35 
1.35 
1.05 

1.10 
1.05 
1.05 
1.10 
1.05 

1.10 
1.10 
1.15 
1.15 
1.18 

1.12 
1.10 
1.12 
1.08 
1.08 

1.18 
1.22 
1.15 
1.45 
1.55 
1.28 

3.00 

' 2.' so' 





1.40 
1.35 
1.20 
1.15 
1.10 

1.30 
1.45 
1.40 
1.40 
1.38 

1.35 
1.35 
1.36 
1.35 
1.35 

1.35 
1.3C 
1.3C 
1.35 
1.35 

1.35 
1.36 
1.36 
1.36 
1.41 

1.45 
1.52 
1.65 
1.81 
1.94 

2.80 
1.60 
1.51 
1.50 
1.50 

1.40 
1.48 
1.50 
1.49 
2.00 

1.45 
1.52 
1.49 
1.50 
1.50 

1.50 
1.59 
l.(K) 
1.62 
1.62 


1.85 
1.80 
1.81 
1.90 
1.79 

1.78 
1.84 
1.76 
1.72 
1.68 

1.62 
1.62 
l.(i2 
1.52 
1.64 

1.50 
1.50 
1.50 
1.50 
1.50 

1.58 
1.70 
1.78 
1.80 
1.62 

1.40 
1.38 
1.30 
1.30 
1.25 

3.00 
3.40 
2.10 
1.90 
1.90 

1.99 

i.ro 

2.10 
2.00 
2.00 

1.80 
1.80 
1.70 
2.00 
1.70 

1.70 
1.70 
1.70 
1.70 
1.70 


1.25 
1.22 
1.20 
1.20 
1.20 

1.20 
1.20 
1.20 
1.25 
1.30 

1.30 
l.(>2 
1.58 
1.50 
1.78 

2.08 
2.22 
2.18 
1.80 
1.58 

1.50 
1.50 
1.48 
1.40 
1.40 

1.25 
1.20 
1.20 
1.20 
1.22 
1.25 

1.40 
1.40 
1.40 
1.40 
1.40 

1.40 
1.40 
1.40 
1.40 
1.40 

1.40 
1.20 
1.20 
1.10 
1.10 

1.10 
1.10 
1.10 
1.10 
1.20 


1.22 
1.20 
1.20 
1.20 
1.20 

1.20 
1.20 
1.10 
1.10 
1.10 

1.10 
1.10 
1.10 

■{.'20* 
1.15 
1.20 

1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.06 
.90 

.90 
.90 
1.00 
1.00 
.90 

.90 
.90 
.90 
.90 
1.00 


1.15 
1.15 
1.15 
1.10 
1.10 

1.15 
1.15 
1.18 
1.18 
1.20 

1.15 
1.10 
1.18 
1.18 
1.15 

1.15 
1.15 
1.16 
1.10 
1.16 

1.15 
1.15 
1.15 
1.15 
1.15 

1.10 
1.15 
1.15 
1.25 
1.25 

1.10 
1.20 
1.20 
1.20 
1.20 

1.10 
1.10 
1.10 
1.10 
1.10 

1.10 
1.10 
1.10 
1.10 
1.10 

1.10 
1.10 
1.10 
1.10 
1.10 


1.28 
1.40 
2.35 
2.05 
1.30 

1.20 
1.20 
1.20 
1.20 
1.20 

1.20 
1.20 
1.20 
1.20 
1.15 

1.10 
1.10 
1.10 
1.10 
1.10 

1.10 
1.10 
1.10 
1.10 
1.10 

1.10 
1.10 
1.10 
1.10 
1.10 
1.10 

1.29 
1.18 
1.20 
1.20 
1.20 

1.20 
1.20 
1.76 
2.10 
1.90 

1.90 
1.30 
1.30 
1.29 
1.29 

1.29 
1.39 
1.36 
1.27 
1.28 


1.10 
1.10 
1.10 
1.10 
1.10 

1.10 
1.10 
1.10 
1.10 
1.10 

1.10 
1.10 
1. 10 
1.10 
1.40 

1.40 
1.40 
1.40 
1.50 
1.50 

1.45 
1.40 
1.35 
1.30 
1.30 

1.25 
1.00 
1.00 
1.20 
1.40 

1.40 
1.40 
1.40 
1.40 
1.40 

1.40 
1.40 
1.40 
1.40 
1.39 

1.30 
1.30 
1.29 
1.37 
1.37 

1.37 
1.40 
1.40 
1.40 
1.40 


1.30 


2 . 




1.30 


a! ::::::::::::' 




1.30 


4 




1.30 


5 




1.30 


6 




i.ao 


7 




1.20 


g 




1.40 


9 




1.40 


10 




1.40 


11 




2.00 


12 , 




2.00 


13 :: :. .1 




2.00 


14 




2.00 


15 


4.35 

4.55 
3.80 
3.38 
4.30 
4.20 

3.35 
2.15 
1.80 
1.50 
1.45 

1.28 
1.35 
1.15 


1.50 


16 


1.50 


17 




1.50 


18 




1.40 


IS::: 




1.30 


20 




1.30 


21 




1.20 


22 

23 

24 

25 


1.30 
1.30 
1.20 
1.20 


«, 1 


1.20 


27 1 


1.90 


28 ■ 


1 20 


29 


1.40 


30 * 




l.fiO 


31 

1908. 

1 

2 

3 

4 

5 



7 


1.50 
i.U) 

\.m 

1.50 
1.^0 

i.ro 

1.(0 
1.(0 
1.(0 

l.fO 
l.FO 
1.(0 
1.(0 
1.50 

1.50 
1.50 
1.50 
1.50 
1.50 


1.60 
l.fO 
1.50 
1.50 
1.50 

1.60 
l.CO 

i.m 

l.(-0 


l.SO 

1.32 
1.30 
1.30 
1.30 
1.30 


8 

9 




10 




11 








12 

13 




2.80 


1.70 




. 






2.10 


3.00 






I 






:::::::!::::::: 


1.70 




i.eo 
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Dmly gage height, infeety of Pryor Creek at Uuntley, Mont., for 1907 and 1908 — Cont'd. 



Day. 


Jan. 


Feb. 


Mar. 

1.40 
1.40 
1.40 
1.30 
1.30 

1.30 
1.30 
1.32 
1.32 
1.32 
1.32 


Apr. 


May. 

4.10 
3.08 
4.10 
4.86 
3.60 

1.90 
2.70 
4.65 
4.45 
3.40 
4.70 


.Tone. 

1.70 
1.70 
1.70 
1.70 
1.70 

1.70 
1.70 
1.50 
1.50 
1.40 


July. 


Aug. 


Sept. 


Oct. 

1.28 
1.28 
1.24 
1.22 
1.23 

1.24 
1.24 
1.23 
1.21 
1.30 
1.29 


Nov. 

1.40 
1.32 
1.50 
1.40 
1.40 

1.40 


Dec. 


1908. 
21 


1.50 
1.50 
1.50 
1.50 
1.00 

1.60 
l.CO 
1.60 
1.60 
1.60 
1.60 


" 2. 66 

"3.'66' 



1.70 
1.80 
2.26 
2.20 
2.28 

1.28 
1.28 
l.IO 
1.40 
1.40 


1.20 
1.10 
1.10 
1.10 
1.10 

.50 
.50 
.50 
.60 
.80 
.90 


1.00 
1.10 
1.10 
1.10 
1.10 

1.10 
1.10 
1.10 
1.10 
1.10 


1.10 
1.10 
1.10 
1.10 
1.10 

1.10 
1.10 
1.10 
1.10 
1.10 




22 




23 




24 




25 




26 


1.76 


27 




28 






29 


1.32 
1.32 




30 




31 















NoTK.— Ice conditions January 1 to February 14, 1907, November 16, 1907 to March 21, 1908, and after 
November 26, 1908. 

Rating table for Pryor Creek at Huntley j Mont., for 1907 to 1908, 



Gage 


DIs- , 


1 Gage 


Dis- 


i Gage 

. height. 


Dis- 


Gage 
height. 

Feet. 


Dis- 


height. 


charge. ' 


height. 
Ftet. 


charge. 


charge. 


charge. 


Feet. 


See.'ft. 


8ec.-n. 


Feet. 


8ee.-/t. 


See.'ft- 


0.50 


' 


l.QO 


56 


2.60 


186 


3.60 


371 


.60 


1 


1.70 


67 


2.70 


202 


3.70 


393 


.70 


3 


1.80 


78 


2.80 


218 


3.80 


415 


.80 


6 


1.90 


90 


2.90 


235 


3.90 


437 


.90 


8 


2.00 


102 


3.00 


253 


4.00 


460 


1.00 


11 


2.10 


116 


3.10 


271 


4.20 


507 


1.10 


16 


2.20 


128 


3.20 


290 


4.40 


565 


1.20 


20 


2.30 


142 


3.30 


309 


4.60 


605 


1.30 


27 


2.40 


156 


3.40 


329 


4.80 


655 


1.40 


36 


2.50 


171 


3.50 


350 


5.00 


706 


1.50 


46 















Note.— The above table Is not applicable for ice or obstructed-channel conditions. It is based on 16 
discharge meosorements made during 1906-1908, and is well defined below gage height 2.6 feet. Above 
gage height 2.6 feet the rating depends upon one measurement at gage height 4.14 feet. 

Monthly discharge of Pryor Creek at Huntley, Mont., for 1907 and 1908. 
[Drainage area, 800 square miles.l 





Discharge in second-feet. 


Per 
square 
mile. 


Run-off. 




Month. 


Maximum. 

502 
51 
95 

555 
90 

131 
21 
24 

149 
15 


Minimum. 


Mean. 


Depth in 

inches on 

drainage 

area. 


Total in 
acre-feet. 


Accu- 
racy. 


1907. 
Febroarr 15-28 


18 
10 
16 
46 
24 
20 
15 
15 
15 
15 


257 
21.2 
36.8 

111 
58.6 
42.4 
18.1 
18.1 
25.3 
15.0 


0.321 
.026 
.046 
.139 
.073 
.053 
.023 
.023 
.032 
.019 


0.17 
.03 
.05 
.16 
.06 
.06 
.03 
.03 
.04 
.01 


7,140 
1,300 
2.190 
6.820 
3,490 
2,610 
1,110 
1.080 
1,560 
416 


B. 


March./. 


B. 


April 


B. 


iSy!::::::::::::::..-.: 


A. 


June 


B. 


July 


B. 


August 


C. 


SeptemtNur 


B. 


October 


B. 


November 1-14 


C. 






The period 












27,700 




1908. 
March 21-31 


36 

218 

630 

329 

36 

15 

20 

115 

46 


27 
15 
36 
36 

8 
15 
10 
26 


30.2 
62.7 
184 
89.2 
20.6 
11.5 
15.7 
33.0 
34.8 


.038 
.07d 
.230 
.112 
.026 
.014 
.020 
.041 
.044 


.02 
.09 
.27 
.12 
.03 
.02 
.02 
.05 
.05 


650 

3,730 

11,300 

5,310 

1,270 

707 

934 

2.030 

2,070 


B. 


Anrll 


A. 


May^:::::::::::;:::::: 


A. 


June ..• 


A. 


July 


B. 


August 


C. 


September 


C. 


October 


B. 


November 


B. 






Th«TM4iod 


1 








28,000 

















Note.— Discharge estimated August 14 to 28, 1907 and August 31, November 27 to 30, 190S. 
31260— IBR 246—10 12 
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178 SURFACE WATER SUPPLY, 1907-6. 

BIGHORN RIVER DRAINAGE BASIN. 

Dsscsipnov. 

Bighorn River is formed by the junction of Big and Little Wind 
rivers near Riverton, Wyo. 

Big Wind River rises some 50 miles southeast of the Yellowstone 
National Park in the mountains of the Shoshone and Wind River 
ranges, whose highest peaks attain altitudes of more than 12,000 
feet, and flows in a general southeasterly direction for about 100 
miles to its mouth, where the elevation is 5,100 feet. The upper 
part of its basin is hilly and mountainous except along the river 
and its tributaries, where the bottom lands average a mile or so in 
width. About 40 miles above Riverton the valley broadens out and 
includes stretches of land several miles in width excellently adapted 
to agriculture. The most important tributary of Big Wind River 
is Bull Lake Creek ; among other tributaries m^ay be mentioned Red, 
Dinwoodie, Dry, Willow, and Meadow creeks. 

Little Wind River rises on the eastern side of the Wind River 
Range and flows eastward for about 50 miles to its confluence with 
Big Wind River. At the junction of the North and South forks 
of the Little Wind, near Fort Washakie, the valleys of these streams 
widen out into an excellent agricultural section. Above Fort Washa- 
kie the drainage area is generally hilly and mountainous in character. 

The principal tributary of Little Wind River is the Pope Agie, 
which rises in the high mountains and flows in a northeasterly 
direction to its confluence with the Little Wind River at Arapahoe, 
Wyo., and which emerges from the mountains about 8 miles above 
Lander, Wyo. This stream at its mouth is considerably larger than 
Little Wind River. Important tributaries of the Popo Agie are the 
North Fork, which enters just below Lander, and the Little Popo 
Agie, which comes in at Hudson about 10 miles below Lander. The 
valleys of the Popo Agie and its tributaries are comparatively wade 
and form one of the oldest irrigated sections of Wyoming. Among 
the other tributaries of the Little Wind River are St. Lawrence, 
Sage, and Trout creeks. 

From Riverton, Wyo., to its junction with the Yellowstone near 
Bighorn, Mont., a distance of about 250 miles, the Bighorn flows 
northward. At Thermopolis, 55 miles below Riverton, the elevation 
is about 4,200 feet; at the mouth of the Shoshone, 90 miles below 
Thermopolis, it is 3,800 feet; and at the mouth of the Bighorn it is 
about 2,700 feet. 

Owl Creek, No Wood River, Grey Bull River, Shell Creek, Shoshone 
T?iver, and Little Bighorn are important tributaries of the Bighorn, 
drainage area of the Bighorn River above the mouth of the 
lone is about 15,500 square miles. 
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The mountainous area drained by the Bighorn and its tributaries 
contain several hundred square miles of timber land, a great part 
of which is included in national forests. The remainder of the area, 
with the exception of occasional strips of land under cultivation, 
may be classed as range and sagebrush land. 

The rainfall seems to vary from 20 inches or more above an altitude 
of 9,000 feet to an average of 12 to 15 inches at elevations from 
4,000 to 7,000 feet. Below an altitude of 4,000 feet the rainfall is 
locally less than 12 inches. 

The winters on the upper Bighorn above an altitude of 4,500 feet 
are severe. Snowfall is abundant in the high mountains, and heavy 
snowstorms also take place in the more open country, but in the 
plains section the snow does not usually remain for long periods. 
As compared with those in the upper basin the winters in what is 
called the Bighorn Basin are fairly mild. This basin begins where 
the river emerges from the canyon above Thermopolis and extends 
nearly to the mouth of the river. Most of the lower drainage area 
of Shoshone River is included in this basin. This belt is subject 
to the influence of the so-called chinook winds. Nearer the mouth 
of the stream the winters are more severe. 

Irrigation along Bighorn River is developing very rapidly. For 
a number of years irrigation has been practiced in comparatively 
restricted tracts at various points along the stream and its trib- 
utaries, as in the Lander and Thermopolis districts in Wyoming, 
and in the Crow Reservation in Montana, as well as on the No Wood, 
Grey Bull, Shoshone, and other tributaries; but such irrigation has 
used only a small part of the total flow of these streams. Extensive 
irrigation works now being constructed by the Indian Service on the 
Shoshone Reservation in Wyoming and the Crow Reservation in 
Montana will eventually serve probably 225,000 acres; the Shoshone 
project of the United States Reclamation Service will provide for 
the irrigation of more than 125,000 acres along Shoshone River; 
by using some of the storage sites on Big Wind River the Wyo- 
ming Central Irrigation Company will irrigate several hundred 
thousand acres of land near Riverton, and other private enterprises 
will irrigate considerable land near Basin. Many opportunities for 
additional projects are to be found on the tributary streams. 

As a large part of the drainage area of Bighorn River has never 
been carefully surveyed, the full extent of the storage possibilities 
is not very well known, but undoubtedly many excellent reservoir 
sites exist at the headwaters of Big Wind and Little Wind rivers. 
Among others may be mentioned the site on Bull Lake Creek, which 
is situated at a natural lake on this stream, and many similar lakes 
are to be found in that locaUty. It is beUeved that very good sites 
can be f oimd for storing the flood waters of Paint Rock, Owl Creek, 
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180 SURFACE WATEE SUPPLY, 1907-8. 

SheU Creek, and Grey Bull River. Many of these streams have a 
large annual run-ofT, but some of them are mtermittent in character. 

Probably the best reservoir site in the area is the one which the 
Reclamation Service is now developing on Shoshone River 8 miles 
above Cody, Wyo. With a dam 310 feet high above foundation, 
the reservoir mH have a capacity of 456,000 acre-feet. (See Pis. 
VIII and IX.) 

The value of the land along the Bighorn River and its tributaries 
for agriculture will probably restrict water-power development to 
streams of the headwater regions. The fall of many of these streams 
exceeds 300 feet to the mile. Popo Agie and Little Wind rivers 
probably afford the best opportunities. In the canyon of the big- 
horn above Thermopolis, where the Big Horn Company is now con- 
structing a plant with a capacity of about 5,000 horsepower, at least 
25,000 horsepower can be developed. Of the 100,000 horsepower 
or more which might easily be developed, probably less than 1,000 
horsepower are now being utiUzed. 

For gaging stations maintained in this basin see page 143. 

BIO Wnn> RTTXA HSAB RIVX&TOV, WTO.a 

This station was established May 14, 1906, to determine the amount 
of water available for storage and irrigation, and was abandoned 
October 25, 1908, but records are available for only part of this 
period. It was located at Walker's ferry, 7 miles northeast of 
Arapahoe, about 2 miles above Riverton, and 2 miles above the 
mouth of Little Wind River. 

Except for the canal systems of the United States Indian Service, 
which divert water from several tributaries, present diversions above 
this station are limited to one canal of the Wyoming Central Irriga- 
tion Company, which irrigates probably 20,000 acres. Other canals 
under construction or contemplation by this company will eventually 
divert water for the irrigation of several hundred thousand acres. 

Ice prevails for several months during the winter season, but no 
winter records were kept. 

On July 13, 1906, a new gage was installed, diflFering in location and 
datum from the original gage. This gage was replaced on August 24, 
1907, by another gage, near the site of the original gage and as nearly 
as could be determined at the same datum, and this last datum was 
used until the station was abandoned. 

Very good discharge measurements were obtained at this station, 
and the results are considered very satisfactory, though the channel 
shifts considerably during floods. 

a Referred to in Water-Supply Paper 208 as "near Arapatioe Agency." 
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DMiargt mtasureTnenU of Big Wind River near River ton, Wyo., in 1907 and 1908, 



Date. 




Width. 


Area of 
section. 


hd^t. 


Dto- 
oharge. 


1907. 
August 24 


W. B. Freeman 


Feet, 
231 
225 

232 
234 
173 
106 


Sq.ft. 
449 
274 

1,040 
620 

588 
153 


Feet. 
2.02 
1.06 

4.78 

2.90 

1.50 

-0.21 


Sec.-n. 
1,740 


October 19 


do 


685 


1908. 
Jane 16 . .. 


W. B. Frfeman 


7,840 
3.000 


July 24 

August 27 


J. B. Stewart 


.do 


1,760 


November 6. . . . 


W. B. Freeman 


578 









Doi/y gage height , in feet, of Big Wind River near Riverton, Wyo., for 1907 and 1908, 

[.\ndrew Walker, observer.] 




Oct. 


Nov. 


1.30 


1.00 


1.30 


.95 


1.30 


.95 


1.28 


.95 


1.20 


.95 


1.20 


.96 


1.25 


.95 


1.22 


.90 


1.20 


.90 


1.15 


.90 


1.12 


.90 


1.10 


.85 


1.10 


.85 


1.15 


.85 


1.12 


.85 



Dec. 



Day. May. 



19(fe. 

1 1.1 

2 1.15 

3 1.25 

4 1 1.5 

5 1.5 

6 1.55 

7 1.8 

8 , 2.0 

9 2.3 

10 1 2.5 

11 1 2.06 

12 1.85 

13 1.8 

14 1.8 

15 1.65 



June. 


July. 


Aug. 
2.85 


Sept. 

a8 


2.8 


3.95 


2.4 


3.9 


2.75 


.6 


2.2 


4.1 


2.76 


.55 


2.1 


4.2 


2.7 


.6 


2.0 


4.6 


2.6 


.4 


L95 


4.2 


2.6 


.4 


2.06 


4.0 


2.56 


.45 


2.6 


3.9 


2.5 


.6 


2.6 


4.0 


2.35 


.6 


2.8 


4.2 


2.2 


.65 


3.4 


4.2 


2.1 


.7 


3.8 


3.96 


2.2 


.7 


4.1 


3.9 


2.1 


.7 


4.3 


3.76 


2.2 


.7 


4.6 


3.7 


2.6 


.65 



16. 
17.. 
18., 
19.. 
.95 I 20. 



a98 
.95 
.95 
.95 



.95 
.95 
.95 
.95 
.98 

1.00 
1.00 
1.00 
1.00 
1.00 



a4 

.5 
.6 
.6 
.7 

.7 
.6 
.6 
.6 
.66 

.5 

.45 

.4 

.4 

.4 



Day. 



1907. 



Aug. 



2.04 
2.30 

2.15 
2.32 
2.30 
2.20 
2.18 
2.12 



Sept. 



Got. 



1.06 

1.09 

1.02 

1.09 , 1.05 

1.09 1.05 



1.09 
1.35 
1.22 
1.25 
1.25 

1.25 
1.25 
1.25 
1.32 
1.38 



1.05 
1.05 
1.05 
1.05 
1.05 

1.05 
1.05 
1.05 
1.05 
1.05 
1.00 



Nov. 



a85 
.85 
.80 
.80 
.72 

.62 
.72 
.80 
.85 
.90 

.90 
1.00 
1.00 
1.00 
1.00 



Deo. 



1.00 
1.28 
1.55 
1.55 
1.55 

1.55 
1.55 
1.55 
1.55 
1.90 

1.90 
2.05 
2.05 
2.05 
2.05 
2.05 



l>ay. 


May. 


1 1 
June. July. , .\ug. 


Sept. 


Oct. 


1908. 

1 16 

1 17 

1 18 

19 

20 


... 1.65 
... 1.6 
... 1.6 
... 1.5 
... 1.65 


, 1 

4.75 3.7 2.3 
4.7 3.5 2.1 
4.2 3.45 1.9 
3.9 3.4 1.9 
3.5 3.4 1 1.95 


0.6 
.7 
.7 
.7 
.6 


0.36 
.4 
.3 
.3 
.25 


21 

22 

23 

24 

25 


... 1.7 
.. 1.6 
... 1.76 


3.05 3.35 1.9 
2.9 3.15 2.1 
2.8 3.1 2.2 
2.65 ' 3.06 2.05 
3.1 3.06 1.8 


.6 

.4 

.3 

.25 

.35 


.2 

.15 

.15 

.1 

.16 


i 26 

'27 

28 

29. 

30 

31 


...: 1.9 

..-i 2.05 
... 1.9 
... 1.8 
... 1.8 
... 2.05 


3.6 2.95 1.6 
4.1 2.9 . 1.5 
4.1 3.05 1.2 
3.6 3.1 1.1 
3.75 3.05 .95 

3.0 .9 

1 


.5 
.5 
.4 
.5 
.5 











.NV TE.— Rhrer frosen, December 17 to 31, 1907. 
1908 



The channel was away from the gage after October 25, 
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Rating tables/or Big Wind River near Riverton^ Wyo. 

AUGUST 24, 1907, TO JULY 5. 1908. 



hel^t. 


Dl». 
charge. 

See.-ft. 


! Gaee 
height. 


Dis- 
charge. 


A 


Dis- 
charge. 


hel^t. 


Dl8-^ 

charge. 


Feet. 


, Feet. 


See.-fl. 


Feet. 


See.^t. 


Feet. 


See.-ft. 


0.60 


380 


• 1.60 


1,200 


2.60 


2,680 ' 


3.60 


4.900 ' 


.70 


435 


1.70 


1,320 


2.70 


2,g70 


3.70 


5,160 1 


.80 


500 


I 1.80 


1,440 


2.80 


3,070 


3.80 


5,430 ! 


.90 


670 


1 1.90 


1,670 


2.90 


3,280 


3.90 


6,710 


1.00 


640 


2.00 


1,710 1 


3.00 


3,500 


4.00 


6.000 


1.10 


720 


2.10 


1,860 


3.10 


3,720 


4.20 


6,580 


1.20 


800 


2.20 


2,010 


3.20 


3,960 , 


4.40 


7.170 


1.30 


890 


2.30 


2,170 


3.30 


4,180 


4.60 


7,780 


1.40 


990 


2.40 


2,330 


4.40 


4.410 


4.80 


8.430 


l.fiO 


1,090 


2.fi0 


2,500 


3.50 


4,650 







Note.— The above table is not applicable for ice or obstructed-chanDel conditions. It is based on three 
discharge measurements made during 1907-8 and the form of the 1906 curve, and is well defined between 



gage heights 1.0 foot and 5.0 feet. 



JULY 6, TO OCTOBER 25, 1908. 



Feet. 


See.-ft. ! 


Feet. 


8ec.-ft. 


Feet. 


See.-fl. 


Feet. 


See.^. 


0.10 


760 


1.10 


1,430 


2.10 


2.430 


3.10 


3.960 


.20 


820 


1.20 


1,610 


2.20 


2,660 


3.20 


4.140 


.30 


880 


1.30 


1,690 


2.30 


2,700 


3.30 


4.340 


.40 


946 1 


1.40 


1,670 


2.40 


2.840 


3.40 


•4.560 


.50 


1,010 


1.50 


1,760 


2.60 


2,980 


3.60 


4,760 


.60 


1,075 ' 


1.60 


1,850 


2.60 


3,130 


3.60 


4.980 


.70 


1,140 


1.70 


1,960 


2.70 


3,280 


3.70 


5,220 


.80 


1,210 


1.80 


2,060 


2.80 


3.440 


3.80 


5,470 


.90 


1.280 


1.90 


2,180 


2.90 


3,600 


3.90 


6.730 


1.00 


1,350 1 


2.00 


2,300 


3.00 


3,770 


, .«. 


6,000 



Note.— The above table is not applicable for Ice or obstructed-channel conditions. It is based on three 
discharee measurements made during this period, and is fairly well defined. Above gage height 4.0 feet it is 
the same as the preceding table. 

Monthly discharge of Big Wind River near Riverton^ Wyo. ^ for J 907 and 1908. 



Month. 



Discharge in second-feet. 



Maximum. Minimum. 



Mean. 



Run-off 
(total in 
dcre-feet). 



.\ ecu- 
racy. 



August 24-31. 

Beptember 

October 

November 

December 



1907. 



2.200 

1.940 

890 

640 

640 



1,770 
656 
640 
391 
606 



741 
569 
630 



32,100 
52.600 
45.600 
33.300 
38.700 



The period. 



202.000 



May 

June 

July 

August 

September.. 
October.... 



1908. 



2,600 
8.260 
7.780 
3,620 
1,210 
1,140 



720 

1,640 

3,600 

1.280 

850 

680 



1,390 
4.370 
5,110 
2.480 
1.040 
909 



85.500 
260,000 
314.000 
162.000 
61,900 
65.900 



The period. 



929,000 



Note.— Discharge estimated October 16 to 18, December 17 to 31, 1907, and October 26 to 31. 1908. The 
Wyoming Central canal was carrying 30 second-feet .\ugust 24, 1907, and lOsecond-feet on October 18, 1907. 

BIOHOIUf RIVER NEAR HA&DUf, MONT.a 

"^' * ' ♦'on, which was estabUshed June 16, 1904, to determine the 
ater available for irrigation, is located at the bridge of 
on and Missouri River Railroad about one-half mile 



Referred to as at " Fort Custer" In Water-Supply Paper 208, p. 96. 
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above the junction of Bighorn and Little Bighorn rivers, and 2 miles 
from Hardin. Water is diverted a few miles above the station by a 
private irrigation company to irrigate land on the west side of the 
river. 

The river freezes over during the winter months. 

The present gage datum is 3 feet higher than that of the original 
gage; but on August 10, 1905, the gage was moved to the west span 
of the bridge and the datum lowered 2 feet.' Gaging conditions at 
this station are good. The bed of the stream is of gravel, and is free 
from vegetation. 

Discharge measurements of Bighorn River near Hardin ^ Mont., in J 907 and, 1908. 



Date. 


Hydrographer.' 


Width. 


1907. 
April 9 


J E. Sfj>wart 


Feet. 
419 
4.33 
435 
432 
431 
422 

430 
437 
447 

439 
429 


May 29 1 do 


June 21 


do 


August 14 


do 


Auinist 27 


Robert Foliansbee 


September 30. . 


J. E. Stewart 


1908. 
March 27 


J. E. Stewart 


May 20 


do 


June 16 


Rajonond Rlchaitls 


July 21. . 


do 


October 13 


J. E. Stewart 







Area of 


Gage 
height. 


Dis- 


section. 


charge. 


Sq.ft. 


Feet. 


Sec.-Jt. 


1.270 


3.00 


1.800 


2.360 


5.20 


9,290 


3.060 


6.80 


17,600 


2.320 


5.11 


7,340 


1,960 


4.40 


4,100 


1,720 


3.81 


2,560 


1,550 


3.49 


1,860 


2,110 


4.80 


6.730 


3,790 


7.97 


26,400 


2,830 


5.83 


11.700 


1,780 


3.92 


3,270 



Daily gage height ^ in feet, of Bighorn River near Ilardin^ Mont., for 1907 and 1908, 

(J. 8. Tupper. observer.] 



Day. 



1907. 



11. 
12. 
13. 
14. 
15. 

16. 

17. 
18. 
19. 
30. 



21. 
22. 
23. 
24. 
25. 

26.. 
27. 
28.. 
29.. 
30.. 
31.. 



Mar. 



Apr. 



2.90 
2.90 
2.95 
3.00 
3.00 

3.00 
3.05 
3.06 
3.00 
2.95 

2.98 
3.05 
3.15 
3.10 
3.15 

3.16 
3.45 
3.48 
3.45 
3.45 

3.45 
3.35 
3.25 
3.25 
3.30 

3.32 
3.45 
3.75 
3.70 
3.65 



May. 



3.55 
3.60 
3.55 
3.58 
3.52 

3.55 
3.55 
3.55 
3.52 
3.52 

3.70 
4.12 
4.50 
4.65 
4.48 

4.38 
4.50 
5.00 
5.12 
5.35 

5.58 
5.75 
6.25 
6.68 
6.72 

7.15 
7.10 
6.98 
6.40 
5.98 
5.78 



June. 



5.82 
5.52 
6.52 
5.75 
5.92 

6.28 
6.52 
6.95 
7.30 
7.18 

7.02 
6.82 
6.78 
6.75 
6.70 

6.60 
6.65 
6.50 
6.30 
6.40 

6.80 
7.00 
7.30 
7.05 
6.90 

6.65 
6.60 
6.70 
6.90 
7.10 



July. 



7.35 
7.40 
7.95 
8.45 
8.50 

8.65 
8.45 
8.35 
8.50 
8.45 

8.15 
7.90 
7.65 
7.45 
7.45 

7.35 
7.30 
7.25 
7.20 
7.15 

7.00 
6.85 
6.75 
6.55 
6.50 

6.45 
6.45 
6.40 
6.40 
6.50 
C.45 



Aug. Sept. 



6.35 
6.25 
6.20 
6.15 
6.45 

6.10 
5.95 
5.90 
5.80 
5.65 

5.25 
5.10 
4.95 
4.90 
4.80 

4.80 
4.75 
4.70 
4.70 
4.75 

4.60 
4.55 
4.50 
4.50 
4.45 

4.45 
4.40 



4.60 
4.55 
4.50 
4.40 
4.30 

4.20 
4.15 
4.10 
4.10 
4.05 

4.00 
4.00 
3.95 
3.95 
3.90 

3.85 
3.85 
3.85 
3.80 
3.80 

3.80 
3.75 
3.75 
3.70 
3.65 

3.65 
3.66 
3.65 
3.75 
3.80 

Digitized by 



Oct. 


Nov. 


3.80 


3.60 


3.75 


3.fi0 


3.70 


3.55 


3.70 


3.55 


3.70 


3.55 


3.65 


3.50 


3.65 


3.50 


3.70 


3.50 


3.80 


3.60 


3.85 


3.50 


3.85 


3.50 


3.80 


3.55 


3.76 


.3.55 


3.76 


3.55 


3.70 


3.50 


3.70 


3.50 


3.70 


3.45 


3.70 


3.45 


3.70 


3.40 


3.70 


3.40 


3.70 


3.35 


3.66 


3.35 


3.60 


3.35 


3.eo 


3.35 


3.60 


3.40 


3.00 


3.40 


3.eo 


3.40 


3.(-0 


3.36 


3.tiO 


3.36 


3.60 


3.36 


^3.(0 


-•*••"•• 
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Poplar Ore 

of Saskatchei 

Valley Count; ] 

tion, and unit 
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of the Fort B Ji 

is a rolling pti 

of the creek. • 

tonwoods ala'l 

The run-off 

during the 

annual rainfeir 

The Unite» f 

project whic 

along its low^ 

The gaging; 

ranch, 6 mile 

The follow 

station Augu 

Width, 31 fee^ 
charge, 9.9 secotl 

Daily g^ ' 



Day. 




1.. 
2.. 
3.. 
4... 
6.. 



7.. 
8.. 
9.. 
10... 

11.. 
12.. 
13.. 
14.. 
15.. 



IW 



SUBf ACE WATEB SUPPLY, 19(n-8. 

fifldjif Mtfor Bi^ Wind Rim nor Riverion, Wfo. 
^rursTJi.iur.TOJiLVs.MB- 

aD^ G« Db- G« !)»• Gw !)«.> 
(tev hiffL chirft heiSit chirse. hfijht ctargt 



:• as 

• » 

« so 

l» » 

19 » 

19 » 

1« » 

19 l.» 



1.60 

19 
1.9 
100 
110 
19 
19 
19 
19 



1.90 
l.SD 
I.4« 



Fat 

I7i 
19 



1.59 19 

i.no 19 



Stc-fl 
2,» 
2, fit) 



FttL 
3.9 

19 



l.W 
1010 
1170 
2,S9 
190 



110 
19 
19 
i« 
19 



129 3.9 
3.90 i9 



3,79 
3.99 

il9 
1410 
4.69 



19 
19 
19 
19 



199 
5.19 
i.<9 
5,710 
6,000 
^59 
7.170 
7.79 
130 



^fc.^l,l*Wii»d50W. jj.LY6,TOOCTOBER25.1W. 



Ftd 

AlO 

9 I 

9 

9 

9 

9 ' 

19 

9 
.9 
L9 



79 

(9 

flV 

MS 

1.010 

1.075 

1.19 

l.flO 

l.SD 

1.19 



Fat 
1.10 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
19 



lO) IW 2.49 IW 

So I 1» I '^^ \l 

1 S9 I 19 2.70) f» 

!> I 19 



1.89 I i» 



2.09 I 19 
2,90 S» 



70 



U9 3.9 
3,29 3.W 



3,49 
3,«0 
3.77t) 



3.9 
19 
19 



3,9® ' 

1140 

139 

ISSD 

179 

1S9 

5.29 

5.470 ' 

5.7S) 

6.000 



___ (tttolli 
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184 ^ SURFACE WATER SUPPLY, 1907-8. 

Daily gage height, in feet, of Bighorn River near Hardin, Mont., for 1907 and 1908 — Can. 



Day. 



Mar. 



1906. 
1 




2 




3 




4 




6 




6 




7 




8 




9 




10 




11 




12 




13 




14 




16 




16 




17 




18 




19 




20 




21 


3.50 
3.50 
3.60 
3.50 
3.40 

3.35 
3.30 
3.30 
3.30 
3.30 
3.25 


22 


23 


24 


26 


26 


27 


28 


29 


30 


31 



Apr. 



3.25 
3.20 
3.15 
3.15 
3.15 

3.10 
3.10 
3.10 
3.15 
3.20 

3.20 i 
3.30 ' 

3.40 ; 

3.46 
3.60 ! 

3.60 I 
3.80 
3.90 I 
4.00 
4.20 I 

4.30 
4.50 
4.50 
4.40 
4.40 

4.30 
4.25 
4.16 
4.05 
4.05 



May. 



3.95 
3.90 
3.90 
3.90 
3.80 

3.80 
4.10 
4.30 
4.50 
4.70 

4.70 
4.60 
4.50 
4.40 
4.40 

4.50 
4.50 
4.60 
4.60 
4.80 

4.90 
6.00 
6.00 
4.90 
4.90 

4.80 
4.80 
4.90 
6.00 
6.00 
6.40 



June. 



6.00 
6.60 
6.00 
7.40 
6.80 

6.40 
6.40 
6.50 
6.80 
7.10 

7.40 
8.00 

8.eo 

8.€0 
8. 80 

9.10 
9. SO 
9,20 
8.40 
8.00 

7.80 
7.70 
7.20 
7.00 
6.90 

6.80 
6.70 
6.70 
6.70 
6.90 



July. 



7.00 
7.20 
7.30 
7.20 
7.20 

7.20 
7.10 
7.00 
6.80 
6.80 

6.80 
6.70 
6.70 
6.G0 
6.60 

6.40 
6.30 
6.20 
6.00 
6.90 

6.80 
6.70 

6.eo 

6.50 
6.40 

6.30 
6.20 
6.20 
6.20 
6.20 
6.20 



Aug. 



6.-20 
5.20 
6.10 
4.£0 
4.9C 

4.90 
4.^ 
4.70 
4. to 
4. CO 

4.50 
4.60 
4. GO 
4.60 
4.70 

6.10 
5.00 
4.90 
4.80 
4.80 

4.80 
4.70 
4.70 
4.70 
4.60 

4.60 
4.40 
4.30 
4.30 
4.20 
4.20 



Sept. 


Oct. 


iV^v. 


4.10 


3.70 


3-00 


4.00 


3.70 


3.60 


4.00 


3.80 


3. CO 


3.90 


3.80 


3.50 


3.90 


3.80 


3.50 


3.90 


3.90 


3.50 


S.80 


4.00 


3.50 


3.80 


4.10 


3.50 



3.70 
3.70 

3.70 
3.60 
3.00 
3.70 
370 

3.80 
3.90 I 
3.90 I 
380 
370 

3.70 
370 
3.80 
390 
390 

380 
380 
3 70 
370 
370 



4.10 
4.00 

4.00 
390 
390 
4.00 
4.00 

4.00 
390 
390 
380 
3.80 

3.70 
370 
370 
370 
370 

370 
360 
3CX) 
3(0 
3 CO 
3 GO 



3.40 
3.40 

3.30 
3.30 
3.30 
3.30 
3.30 

3.30 
3.20 
3.30 
3.40 
3.40 

3.50 
3.50 
3.50 
3.f0 
3.10 

3- CO 
3.70 
3,70 
3.70 
3.70 



Note.— Probable ice conditions January to March, December, 1907 and January 1 to March 20, Decem* 
ber. 1906. 

Rating tables for Bighorn River near Hardin, Mont. 

APRIL 1 TO JULY 25, 1907. 



Oaee 
height. 




Dis- 
charge. 



Sec.-ft. 
4,930 
6,260 
6,600 
5,950 
6,300 
6,660 
7,030 
7,400 
7,780 
8,170 
8.560 
8.960 



Gage 
I height. 



FeH. 
5.30 
6.40 
6.50 
5.60 
6.70 
6.80 
6.90 
6.00 
6.20 
6.40 
6.60 



hei^t. 


DIs- 
charge. 


Feei. 


See.-ft. 


6.80 


vjjm 


7.00 


19,140 


7.20 


20,560 


7.40 


22,040 


7.60 


23.680 


7.80 


25,160 


8.00 


26,800 


8.20 


28,450 


8.40 


30,110 


8.60 


31,780 


8.80 


33,460 



Note.— The above table Is not applicable for Ice or obstructed-channei conditions. It is based on thr«e 
discharge measurements made during 1907 and the 1906 curve. It Is fairly well defined between gage 
heights 2.9 feet and 7.0 feet. Above gage height 5.0 feet it is the same as the 1906 table. 

JULY 26 TO NOVEMBER 30, 1907. 



3.30 


1,440 


3 40 


1,500 


3 50 


1,760 


3 60 


1,950 


1 3 70 


2,160 


1 3 80 


2.390 


1 390 


2,640 


4.00 


2,910 


4.10 


3,200 



4.20 


3.510 1 


6.00 


6,750 


5.80 


11,170 


4.30 


3.840 


6.10 


7,260 


5.90 


11,800 


4.40 


4.190 1 


6.20 


7,780 


6.00 


12,440 


4.50 


4,550 


5.30 


8.310 


6.10 


13,090 


4.60 


4,930 


5.40 


8.850 


6.20 


13,750 


4.70 


5.340 


5.50 


9,400 


6.30 


14.420 


4.80 


5,780 


6.60 


9,970 


6.40 


15,100 


4.90 


6,250 . 


5.70 


10,560 


6.50 


15,800 



"Tbt abo ve table is not applicable for ice or obstructed-channei conditions. 
JHHWements made during 1907 and form of fn^vious curves. 



It Is based on three 
It Is well defined above gage 
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Rating tables for Bighorn River near Hardin^ Mont. — Continued. 

FOR 1908. 



hei^t. 


Dis- 
charge. 


hel^t. 


Dis- 
charge. 

Sec-ft. 
6.300 


hel^t.j 


Feet. 


See.'ft. 1 


Feei. 


Feet. 


3.10 


1,220 


4.50 


5.90 


3.20 


1,380 


4.60 


5.720 


6.00 


3.30 


1,550 


4.70 


6,150 


6.10 


3.40 


1.740 


4.80 


6,590 


6.20 


3.50 


1,960 


4.90 


7,040 


6.30 


3.60 


2,200 


5.00 


7,500 


6.40 


3.70 


2,470 


5.10 


7,970 


6.50 


3.80 


2,770 


5.28 


8,440 


6.60 


3.90 


3,090 


6.30 


8.920 


6.70 


4.00 


3,430 


5.40 


9,410 


6.80 


4.10 


3,780 


5.50 


9,910 


6.90 


4.20 


4.140 


5. CO 


10.420 


7.00 


4.30 


4,510 , 


5.70 


10.950 


7.20 


4.40 


4,900 ' 


5.80 


11,500 


7.40 



Dis- 
charge. 



See.'ft. 
12.070 
12,660 
13. 2C0 
13.880 
14,510 
15.150 
15,800 
16.460 
17,130 
17.810 
18,500 
19.200 
20.610 
22,060 



NoTC.— The above table is not applicable for Ice or obstnicted-channel conditions. It Is based on five 
diacharro measurements made during 1908 and Is well defined. 

Monthly discharge of Bighorn River near Hardin, Mont, y for 1907 and 1908. 
[Drainage area, 20,700 square miles.) 



Gage 
eight. 


DIs- 
charge. 


Feet. 


Sec.-ft. 


7.60 


23,540 


7.80 


25.040 


8.00 


20.560 


8.20 


28,100 


8.40 


29,660 


8.60 


31.230 


8.80 


32.810 


9.00 


34,400 


9.20 


36.000 


9.40 


37.600 


9. GO 


:W,200 


9.80 


40.800 









Run-off. 




Month. 


3,830 
20,200 
21,300 
32,200 
15,400 
4,930 
2,520 
1,960 


Minimum. 


Mean. 

2,380 
8,660 
16,700 
22,300 
7,770 
2.900 
2,150 
1,700 


square 
mile. 


Depth in 

Inches on 

drainage 

area. 


Total In 
acre-feet. 


Accih 
racy. 


1907. 
April 


1,560 
3,160 
10.400 
15,100 
4,190 
2,060 
1,950 
1,520 


0.115 
.418 
.807 

1.08 
.375 
.140 
.104 
.082 


0.13 
.48 
.90 

1.24 
.43 
.16 
.12 
.09 


142,000 
532,000 
994,000 
1.370,000 
478,000 
173,000 
132.000 
101.000 


A. 


MSy.:::::::. ..:::::::::.::::: 


A. 


Jane 


A. 


Julv 


A. 


August 


A. 


September 


A. 


October 


A. 


November 


B. 








The period 










3.920,000 















1908. 
Mtfx4i 21-?1 


1,960 
5,300 
9,410 
40,800 
21.300 
8.440 
3.780 
3,780 
2,470 


1.460 
1,220 
2.770 
12,700 
8,440 
4,140 
2.200 
2,200 
1,380 


1,720 
2,740 
5,620 
22,600 
14,600 
6.230 
2,770 
2,850 
1.930 


.083 
.132 
.271 
1.09 
.705 
.301 
.134 
.138 
.093 


.03 
.15 
.31 
1.22 
.81 
.35 
.16 
.16 
.10 


37,500 
163,000 
346.000 
1,340.000 
898,000 
383.000 
166.000 
175,000 
115,000 


B. 


April 


A. 


May!::::::::::::::::::::::::: 


A. 


June^ . * ^ 


A. 


July 


A. 


August 


A. 


September 


A. 


October 


A. 


Norember 


B. 








; 


] 


3,620,000 






1 


1 





NoTK.— Discbarge estimated for period August 28 to 31, 1907. 

LITTLX Wnm KIVER AT FORT WASHAXEB, WYO. 

This station, which was established October 31, 1908, to obtain 
data for the use of the Indian Service in connection with irrigation 
development, is located about three-fourtlis of a mile below the 
junction of North and South forks, and 1 mile below Fort Washakie 
post-office. The river freezes during the winter. 
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Discharge metuurements of Little Wind River at Fort Washakie, Wyo., in 1908. 



Date. 


Uydrographer. 


Width. 
Feet, 


Area of 
section. 

77 
103 


Gage 
height. 

Feet. 

"i.93 
2.50 


DLv 
charge. 


Octobers 


1 
John Gonin .. 


Sec.-ft. 
136 


October 30 


Freeman and Gonin 


54 
55 


1J4 


December 29 a. 


R.L.Cooper 


92 









a loe conditions. 

Daily gage height, in feet, of LiUle Wind River at Fort Washakie, Wyo.^for 1908. 

(J. J. Guyer, observer.) 



Day. j 


Oct. Nov. 

1.9 

1.95 

1.9 

1.9 

1.9 


Dec. 


1 Day. 


Oct. 


Nov. 

1.85 
1.75 
1.75 
1.95 
2.05 

2.15 

2.1 

2.05 


Dec. 


! Day. 


1 

' Oct. 


Nov. 

1.9 

1.8 

1.7 

1.75 

1.7 

1.75 

1.9 

1.8 

1.9 

2.1 


l>ec. 


1 L 


2.0 
1.8 
2.3 
2.3 
2.25 

2.2 
2.2 
2.25 
2.25 
2.3 


1 11 


2.3 

2.35 

2.35 

2.35 

2.35 

2.35 

2.4 

2.3 

2.55 

2.6 


21 

22. 




2-55 


2 


12 




2-5 


3 


' la!. 




23 ... 


2-55 


4 


14 ' 

15 


24 


2.5 


5 


25 


2-55 


6 1. 


1 
1.9 


16 




«. 1 


2.55 


7 


1.9 


17 




27 

28 




2 5 


8 


1.9 


18 




2.5 


9 


. 1 lS 


1 19.. 




2.0 
1.9 


29 

30 

31 


v. "*i.9 


2.5 


10 


l.« 


20 




2.5 


1 






2.4 



Note.— Ice conditions probably began November 30. 

LITTLE Wnm SIVEB ABOVE AKAPAHOE, WYO. 

This station, which was established May 11, 1906, to determine the 
amount of water available for irrigation and storage, is located at the 
government bridge a short distance above the mouth of the Popo 
Agie River and about one-half mile west of the post-office at Arapahoe. 
The drainage area is about 650 square miles. 

Water is diverted from Little Wind River and various tributaries 
above the station by the United States Indian Service canal system.^, 
which will eventually irrigate several thousand acres of land. Some 
of the canals are already in operation. 

The datum of the gage has not been changed since the station was 
established. Fair results have been obtained, but measurements are 
somewhat affected by the pile bents of the bridge. The river is ice- 
bound for several months during the winter season. 

Discharge measurements of Little Wind River above Arapahoe , Wyo., in 1907 and 19()S. 



Date. 



Hydrographer. 



1907. 

August 25 W. B. Freeman. 

October 21 «» do 



1908. I 

June 15 W.B. Freeman. 

July 24 1 J.B.Stewart.... 

July 25 do 

August 26 do 

^▼embers a.. W. B. Freeman. 



Width. 



Area of 
section. 



Gaee DI9- 
heicht. ' charee. 



It 



Ffrf, 


sq.H, 


too 


122 


57.5 


f^ 


loa 


327 


102 


m 


loa 


196 


111 


11^ 


5S 


7B 



.90 



3.4^ 
2,05 
2.(17 
K80 
1,0» 






643 
G37 
4^ 
142 



o Made by wading. 
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Doily gage height, in feet, of Little Wind River above Arapahoe, Wyo.,/or 1907 and 1908. 

[Charles H. Kealear, observer.) 



Day. 


Mar. 


Apr. 

0.65 
.65 
.65 
.65 
.70 

.70 
.70 
.68 
.70 
.70 

.80 
.82 
.80 
.80 
.92 

.98 
.95 
.90 
.80 
.80 

.80 
.72 
.80 
.80 
.80 

.78 
.78 
.75 
.72 
.68 


Ma,. 

a68 

.60 
.70 
.70 
.70 

.70 
.70 
.70 
.70 
.78 

.80 
1.10 
1.25 
1.10 
1.05 

1.05 
1.25 
1.50 
1.55 
1.50 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


1907. 
1 


a70 
.72 
.70 
.75 
.76 

.78 
.80 
.70 
.66 
.76 

.66 
.68 
.66 
.60 
.60 

.60 
.60 
.60 
.66 
.70 

.90 
.85 
.80 
.75 
.70 

.70 
.70 
.60 
.58 
.60 
.65 








1.50 
1.40 
1.40 
1.35 
1.30 

1.20 
1.25 
1.20 
1.20 
1.20 

1.20 
1.20 
1.10 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
.95 
.90 

.90 
.90 
.90 
1.00 
1.00 

1.3 
1.3 
1.3 
1.3 
1.2 

1.15 
1.05 
1.05 
1.05 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 

1:1 

1.2 
1.2 
1.2 
1.1 
1.1 


1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
.95 

.90 
.90 
.80 
.80 
.80 

.80 
.90 
.90 
.90 
.90 

.90 
.90 
.90 
.90 
.90 

.90 
.98 
1.00 
1.00 
1.00 
1.00 


0.92 


2 








.90 


3 








.92 


4 . .. 








98 


5 








1.00 


6 








.92 


7 








.90 


8 









.90 


9 






2.30 
2.40 

2.25 
2.10 
1.90 
1.80 
1.70 

1.70 
1.70 
1.65 
1.70 
1.75 

1.70 
1.60 
1.50 
1.50 
1.40 

1.55 
1.70 
1.65 
1.60 
1.50 
1.50 

1.8 

1.75 

1.65 

1.6 

1.6 

1.6 
1.8 
1.8 
1.7 
1.-66 

1.8 

1.9 

1.8 

1.95 

2.15 

2.1 

2.0 
1.85 
1.8 
1.8 

1.8 

2.15 

2.25 

2.05 

2.95 

1.8 

1.05 

1.45 

1.4 

1.4 

1.4 


.90 


10 






.82 


11 






.80 


12 






.90 


13 








H 








15 








16 








17 








18 








19 








20 








21 








22 








23 








24 


1 i 




25 ' 


1 




26 




1 




27 








28 










29 










30 










31 










'•": 


.8 

.75 

.76 

.75 

.8 

.76 

.8 

.8 

.8 

.7 

.7 
.8 
.8 
.9 
1.0 

1.1 
1.0 
1.0 
1.1 
1.1 

1.25 

1.35 

1.3 

1.3 

1.25 

1.2 
1.1 
1.1 
1.1 
1.1 


1.1 

1.1 

1.1 

1.15 

1.26 

1.25 
1.36 
1.55 
1.85 
1.9 

1.66 

1.5 

1.6 

1.6 

1.55 

1.66 

1.4 

1.3 

1.3 

1.35 

1.4 

1.4 

1.4 

1.65 

1.66 

1.6 

1.55 

1.5 

1.5 

1.5 

1.5 


1.6 
1.6 
1.4 
1.4 
1.4 

1.35 

1.3 

1.6 

1.65 

1.85 

2.2 

2.75 

2.9 

3.3 

3.45 

3.55 
3.25 
3.25 
2.95 
2.65 

2.35 

2.4 

2.45 

2.25 

2.55 

2.85 

3.2 

3.1 

2.85 

2.7 


2.85 

2.9 

2.9 

3.15 

3.4 

3.55 
3.15 
2.95 
2.86 
2.85 

2.85 

2.75 

2.7 

2.6 

2.6 

2.5 

2.55 

2.45 

2.35 

2.2 

2.1 

2.0 

2.0 

2.05 

2.0 

2.0 
2.0 
2.0 
2.0 
1.9 
1.85 


1.1 


2 


1 1 


3 *.. .. ;...; .. ** 


1.1 


4 


1.1 


5 1 ... ;* 


1.1 


6 1 


1.1 


7 1 


I I 


8 




1.1 


9 






10 






11 








12 








13 ;'":::";:;;■ 








14 








15 


1.66 

1.7 

1.5 

1.45 

1.2 

1.15 

.95 
1.15 
.9 
.9 
.85 

.86 

.85 

.75 

.65 

.8 

.75 






If..... 






17 






18 






19. ... 






20 






21 






22.... 






23 






24 : 


1 


25 






26 


1 


27.... 




28 


t 


29.... 




30 




31 ::': 








1 



Note. -Ice periodsjanuary 1 to about March 13, 1907, probably November 13, 1907 to March 27, 1908. and 
uter November 8, 1908. Probable backwater effect due to ice during first part of March, 1907 and March 
1^22,1908. B K- » 
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SURFACE WATER SUPPLY, 1907-8. 



Rating tables for Little Wind River above Arapahoe, Wyo. 

JANUARY 1 TO MAY 20, 1907. 



Cage 
leight 



height, charge, helgl 



Ffft. 

0.50 
.(« 
.70 



Gaee 
Ight. 



Dis- 
charge. 



Gage ! 
ight.! 



heigl 



Dis- I Gage Dis- 
charge. heigDt. charge. 



See.-/L 


Ftrt. 


8ee.-ft. ] 


Fe^. 


aee.-ft. 


50 


0.80 


125 1 


1.10 


230 


72 


.90 


167 


1.20 


270 


97 

1 


1.00 


192 


1.30 


315 



Feet. 
1.40 
1.50 
1.60 



Set.-ft. 
3t5 
420 
4S0 



Note.— The above table \a not applicable for ice or obstnicted-channel conditions. It is a portion of the 
rating table published for this station In the 1906 report. It is not well defined. 



AUGUST 1, 1907, TO JUNE 10, 1908. 



0.60 
.70 
.80 
.90 

1.00 



30 1.10 

55 1.20 

80 I 1.30 

110 I, 1.40 

140 11 1.50 



175 ' 


1.60 


416 


2.10 


738 


215 1 


1.70 


475 


2.20 


810 


260 ' 


1.80 


536 


2.30 


884 


310 


1.90 


601 


2.40 


960 


360 


2.00 


668 ' 







Note.— The above table is not applicable for ice or obstnicted-channel conditions. It is based on tvo 
discharge measurements made during 1907 and the form of the 1908 curve. It is well defined above gage 
heights 0.9 foot. 

JUNE 11 TO SEPTEMBER 30. 1908. 



0.70 


40 


1.50 


.80 


02 


1 l.(iO 


.90 


87 


1.70 


1.00 


115 


1 1.80 


1.10 


145 


1.90 


1.20 


178 


2.00 


1.30 


215 


2.10 


1.40 


255 


2.20 




788 , 


3.10 


1,351 


856 1 


3.20 


1.429 


925 ' 


3.30 


1,505 


994 , 


3.40 


1.582 


1,064 1 


3.50 


1.660 


1,135 


3. to 


1,740 


1.207 






1.280 







Note.— The above table Is not applicable for Ice or obstnicted-channel conditions. It Is based on five dis- 
charge measuremenUH made during 1908, und is fairly well defined between gage heights 1 foot and 3.5 feet. 

Monthly discharge of Little Wind River above Arapahoe y Wyo., for 1907 and 190S. 





Month. 


Dlacha 
Maximum. 


rge in second-feet. 


Run-off .p-^. 
(total in ^ 
acre-feet). "^^^ 

1 - 




Minimum. 


Mean. 


March 


1907. 


157 
185 
450 
960 
360 
140 
140 

285 

601 

1,700 

1.700 

1.240 




83.0 
117 
192 
612 
182 
1-20 
112 

140 
339 
907 
943 
484 
158 


5, 100 C. 


April 


84 
72 
310 
110 
80 
80 

55 

. 175 

260 

491 

255 


6,9()0 1 D. 


May 1 it) . 


7.020 1 U. 


AjiPiist *i ',i{ 


23,400 ' A. 


Sopteiii Iht . 


10.800 A. 


October 


7. 380 A. 


November 1 -12. . 


2.670 r. 


Aoril 


1908. 


8.330 1 B. 


mSv 


20,800 A. 


,"■' 

June 


64,000 B. 


July 


68.000 1 A. 


August . 


29.800 ' A. 


September 


215 ! 130 


9, 400 B. 














180.000 1 















Note.— On October 21, 1907, the Indian ditch was diverting about 5 second-feet. 
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LITTLE Wnm KIVER BELOW ARAPAHOE. WYO. 

This station, which was established May 11, 1906, to obtain data 
for use in general studies of run-off, is located at the government 
bridge, 200 yards below the mouth of Popo Agie River, one-half mile 
south of the post-office at Arapahoe, and about 6 miles above the 
junction of Little Wind and Big Wind rivers. Beaver Creek enters 
from the south between the station and the mouth of the river. The 
drainage area of Little Wind River at its mouth is about 1,900 square 
miles. 

The records at this station show practically the entire flow of 
Little Wind River except a small amount of water used for irrigation. 

Many diversions are made for irrigation from Little Wind and Popo 
Agie rivers above this station, but opportunities for additional devel- 
opment both for power and irrigation yet remain. 

The location of the rod gage has remained unchanged since the 
establishment of the station, but the bridge was raised 0.17 foot at 
the gage when the ice went out in the spring of 1908, and all the gage 
readings for 1908 are low by that amount. They have not been cor- 
rected to the old datum. 

Conditions at this station are not favorable for accurate results 
because of the eddies around the pile bents at all stages and the slug- 
gishness of the current at low water. The stream is icebound for 
several months during the winter season. 

Discharge measurements of Little Wind River helow Arapahoe^ TTyo., in 1907 and 1908. 



Date. 


Hydrographer. 


Width. 


Area of 
section. 


height. 


Dis- 
charge. 


1907. 

August 2S 

October 21 


W. B. Freeman 


Feet. 
96 
93 

104 
97.3 
97.8 
92.5 


356 

857 
521 
481 
336 


Feet. 
2.46 
1.60 

5.75 
2.98 
2.60 
1.68 
1.68 
2.00 


See.-fU 

60() 


do 


237 


1908. 
JuDel5 


w, R. Fr#em«i. 


4,120 


July:^ 


J.B.Stewart 


1 050 


.August 26 


do 


8:k) 


Novembers 


W . B. Freeman 


290 


Do 


do 


<* 346 


Dfceinber26».. 


R. L. Cooper 


95 


363 


300 









• Combined discharges of Little Wind River (discharge 142 seeond-feet) and Popo Agie Ulver (discharge 
2CM second-feet) above their junction. These measurements were made by wading and give the combined 
discharge more accurately than the other measurement of November 5, which was made below the junction 
and at a poor measuring section. 

& Ice conditions. 
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SURFACE WATER SUPPLY, 1907-8. 



Daily qage height ^ in feet, of Little Wind River below Arapahoe, Wyo.^for 1907 and 

1908, 

(Charles U. Kealear, observer.] 




Day. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Not. 


1907. 
1 




1.50 
1.50 
1.60 
1.62 
1.70 

1.70 
1.65 
1.62 
1.60 
1.65 

1.85 
2.00 
1.90 
2.06 
2.25 

2.32 
2.30 
2.22 
2.10 
2.00 

2.00 
1.90 
1.95 
2.00 
2.00 

2.00 
1.85 
1.90 
1.90 
1.82 


1.78 
1.80 
1.82 
1.80 
1.80 

1.75 
1.70 
1.70 
1.80 
1.85 

2.12 
2.62 
2.85 
2.62 
2.60 

2.72 
2.90 
3.40 
3.65 
3.90 








2.48 
2.40 
2.32 
2.30 
2.30 

2.30 
2.32 
2.30 
2.25 
2.20 

2.20 
2.10 
2.10 
2.00 
2.00 

1.90 
1.85 
1.80 
1.80 
1.80 

1.80 
1.78 
1.72 
1.70 
1.70 

1.70 
1.60 
1.70 
1.76 
1.90 

2.0 
1.9 
1.8 
1.76 
1.7 

1.6 
1.6 
1.55 
1.6 
1.6 

1.6 
1.6 
1.7 
1.7 
1.7 

1.7 

1.66 

1.6 

1.6 

1.6 

1.55 

1.5 

1.4 

1.76 

2.0 

2.0 
1.95 
1.9 
1.8 
1.65 


1.85 
1.80 
1.85 
1.90 
1.90 

1.90 
1.80 
1.80 
1.80 
1.80 

1.70 
1.70 
1.70 
1.70 
1.70 

1.70 
1.70 
1.60 
1.60 
1.60 

1.60 
1.60 
1.60 
1.60 
1.60 

1.60 
1.70 
1.W 
1.70 
1.70 
1.70 


1 ,« 


2 










1.60 


3 










1.60 


4 










1.70 


5 










1.70 


6. . 










L65 


7 










1.60 


8 


1.75 
1.65 
1.65 

1.60 
1.50 
1.15 
1.20 
1.15 

1.35 
1.30 
1.30 
1.65 
1.80 

2.22 
1.58 
1.90 
1.68 
1.70 

1.68 
1.60 
1.48 
1.50 
1.48 
1.45 








1.60 


9 






3.60 
3.50 

3.25 
3.00 
2.96 
2.82 
2.76 

2.82 
2.72 
2.68 
2.86 
2.82 

2.65 
2.60 
2.50 
2.45 
2.42 

2.70 
2.80 
2.70 
2.62 
2.62 
2.62 

2.6 
2.5 
2.5 
2.4 
2.36 

2.3 
2.5 
2.4 
2.3 
2.36 

2.45 

2.7 

2.8 

3.15 

3.15 

3.1 

2.85 

2.7 

2.7 

2.7 

2.8 

3.4 

3.35 

3.1 

2.86 

2.7 
2.66 
2.36 
2.16 
2.0 
2.0 


1.60 


10 






1.68 


11 






1 1.62 


12 






' L60 


13 








14 ;.... 








15 








16 






1 


17 








18 








19 








20 








21 ... 








22 










23 








i 


24 










25 










26 










27 










28 










29 








1 


30 








1 


31.. . 








' 


1908. 
1 


1.1 
.95 
1.1 
1.0 
1.1 

1.1 
1.1 
1.2 
1.2 
1.1 

1.1 
1.2 
1.3 
1.5 
1.7 

1.8 
1.8 
1.95 
2.2 
2.25 

2.45 1 

2.6 

2.6 

2.5 

2.45 

2.2 

2.1 

2.05 

2.1 

2.0 


2.0 

2.05 

2.1 

2.2 

2.3 

2.3 
2.5 
2.85 
3.25 
3.25 

2.9 
2.65 
2.65 
2.76 
2.66 

2.65 

2.5 

2.4 

2.35 

2.55 

2.55 
2.6 
2.75 
3.0 
2.85 

3.05 
2.95 
2.9 
2.95 
3.0 
3.0 


3.06 

2.9 

2.8 

2.8 

2.75 

2.66 
2.6 
2.9 
3.05 
3.46 

3.95 

4.7 

4.95 

5.4 

5.6 

5.7 
5.4 
5.6 
4.7 
4.2 

3.75 

4.1 

4.05 

3.85 

4.25 

4.7 
5.05 
4.76 
4.45 
4.3 

1 


4.4 

4.35 
4.3 
4.65 
5.15 

5.15 
4.66 
4.35 
4.26 
4.15 

4.26 
4.35 
4.2 
4.0 
4.0 

3.9 

3.85 

3.6 

3.3 

3.05 

3.0 
2.95 
2.95 
3.05 
3.0 

2.9 
2.9 
2.8 
2.8 
2.7 
2.7 


1.76 


2 




1.7 


3 




1.7 


4 




' 1.7 


6 




1.7 


6 




L7 


7 




1.7 


8 




i 1.6 


9 






10 






11. 




! 


12 






13 




1 


14 




:::: ;■ 1:::::::: 


15 


2.8 

2.8 
2.8 
2.7 
2.7 
2.6 

2.45 
2.5 
2.4 
2.3 
2.35 

1.7 
1.5 

.85 
1.0 

.95 
1.05 




16 




17 




18 




19 . . 


1 *::::: 


20 ... 






21 






22 






23 






24 




25 






26 






27, „,,.,.,.,,,.,^ 






»... - . . * 






fMk 












r^ 


1.8 





1 January 1 to about March 12, 1907, and probably firom November 12, 1907, to 

W Novtmber 9. 1906. 
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Rating tables for Little Wind River below Arapahoe^ Wyo. 
FOR 1906 TO 1907. 



Gace 
height. 



Dis- I 
charge. 



G9M \ 

height. ; 



Dis- 
charge. 



Fett. 


See.^. 


1.10 


125 


1.20 


150 


1.30 


175 


1.40 


200 


1.50 


225 


1.60 


255 


1.70 


285 


1.80 


320 



F<rt. 


Ste.-fi. 


1.90 


360 


2.00 


405 


2.10 


450 


2.20 


500 


2.30 


555 


2.40 


615 


2.50 


675 


2.60 


740 



Gage I 
height. 



2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 



Dis- 
charge. 



See.-ft. 

805 

875 

945 

1,020 

1,095 

1.175 

1,255 

1,340 



height. 


Dis- 
charge. 


Feet. 


8ee.-ft. 


3.50 


1.430 


3.60 


1,520 


3.70 


1.615 


3.80 


1,710 


3.90 


1,810 


_ 





Note.— The above table Is not applicable for Ice or obstructed-channel conditions. It Is based on 23 
dlscha^e measarements made during 1906 and 1907, and is well d.^fln? 1. 

FOR 1908. 



0.80 


100 


1.90 


445 


3.00 


1,150 , 


.90 


120 


2.00 


490 


3.10 


1.235 


1.00 


140 


2.10 


540 


3.20 


1.320 , 


1.10 


165 


2.20 


595 


3.30 


1.410 


1.20 


190 


2.30 


055 


3.40 


1.500 1 


1.30 


220 


2.40 


720 


3.50 


1.500 




1.40 


255 


2.50 


785 


3.60 


1,690 




1.50 


290 


2.60 


850 


3.70 


1.790 




1.60 


325 


2.70 


920 


3.80 


1,890 




1.70 


360 


2.80 


995 


3.90 


1.990 




1.80 


400 


2.90 


1,070 


4.00 


2,090 






. 


^ 




. . 


. _ 





4.20 
4.40 
4.60 
4.80 
5.00 
5.20 
5.^0 
5.(>0 
5.80 
6.00 



2.300 
2,535 
2,790 
3,050 
3,320 
3.595 
3,875 
4,105 
4,460 
4,760 



Note.— The above table Is not applicable for Ice or obstructed-channel conditions. It Is based on four 
discharge measurements made during 1908 and the form of the 1907 curve, and Is fairly well de&ned. The 
difference between the 1907 and 1908 ratings is due to a change In gage datum and not because of shiftlng- 
chaonel conditions. 

Monthly discharge of Little Wind River below Arapahoe^ Wyo., for 1907 and 190S. 



Month. 


Discharge In second-feet. 


Run-ofT 
(total In 
acre-feet). 


.\C<M1- 

nuy. 

C. 
A. 




Maximum. Minimum. 


Mean. 

220 
364 


1907. 
March 8-31 


511 

567 




10,100 
21,700 


April.. 


225 


llayl-20 


1.810 285 ! 661 

1,520 627 884 

663 255 417 

360 255 293 

285 255 266 


26,200 
40.300 
24,800 
18,000 
6,330 


A. 


August 9-31 


A. 


September 


A. 


October '. 


A. 


November 1-12 


C. 






B. 


1908. 
April 


850 
1.360 
4,310 
3,520 
1,500 
490 
.380 


130 


401 


23.900 


May.:::::::::: : :.:::::..::..:: 


490 
850 
920 
490 
255 
325 


908 
2.310 
1,890 
896 
365 
358 


55.800 ! B. 


June 


137,000 
116,000 
55,100 
21,700 
5.680 


B. 


July 


B. 


August 


B. 


September 


C. 


November 1-8 


C. 








The period 




415.000 






' 



Note.— Discharge estimated March ^12, 1907. 

UTTLX POPO AOIB KIVER AT HTn>SON« WYO. 

This station, which was established August 26, 1907, to determine 
the amount of unused water in the stream available for additional 
irrigation and storage, is located at the highway bridge three-eighths 
of a mile southwest of the post-office at Hudson, Wyo., and a few 

Digitized by VjOOQIC 



192 



SURFACE WATER SUPPLY, 1907-8. 



hundred yards above the mouth of the stream. The station is below 
all the tributaries of the Little Popo Agie. The drainage area is 
about 360 square miles. 

For 20 miles or more above this station small ditches take out 
water to irrigate the valley lands along the stream. 

Th^ present chain gage, which was established on June 13, 1908, 
is located 100 yards downstream from the bridge and the old rod gage. 
It was set at a different datum from the old gage, but the reading was 
the same as the reading of the old gage at the time it was located. 

High-water measurements were taken from the bridge, but the 
location is^ not specially good. There is a bend in the stream a short 
distance above, the right bank is subject to overflow at high stages, 
and the bridge itself is sometimes overflowed at extreme stages. 
However, the results obtained here have been very satisfactory. 
The flow is affected by ice for several months during the winter 



season. 



Discharge measurement of Little Popo Agie River at Hvdson^ TTyo., in 1907 and 1908. 



Date. 



1907. 
Aujrust 20. . 
October 20. 



1908. 

June 13 

June U 

June 1.5 

July 26 

August 25 

Novembers... 



Hydrographer. 



W. B. Freeman. 
....do 



W. B. Freeman. 

do 

do 

J. B.Stewart... 

do 

W. B. Freeman. 



Width. 


Area of 
action. 


I 
Gage height. 


Old gage. 


Ncwgage,! 


Fert. 
34 
33 

33.5 

33.5 

33.5 

35 

35 

33.5 


48 

151 
103 
109 
60 
55 
51 


Ftet. 
2.50 
2.30 

5.26 
3.90 
4.00 
2.70 


Feet. 




5.33 
4.05 
4. IS 
2.80 
2.62 
2.48 


2.47 



Dis- 
charge. 



Sec.-ft. 
72 
44 



662 
341 
3S7 
96 
74 
61 



Daily gage height^ in feet ^ of Little Popo Agie River at Hudson^ Wyo.^for 1907 and 1908. 

[O. S. Riggs, observer.] 



Day. 


Aug. 


Sept. 

2.50 
2.50 
2.48 
2.45 
2.45 

2.45 
i45 
2.45 
2.40 
2.40 

2.35 
2.35 
2.32 
2.30 
2.30 


Oct. 


Nov. 


Dec., 


Day. 

1907. 
16 


Aug. 


Sept. 


Oct 


Nov. 


Dec 


1907.a 
1 


2.35 
2.35 
2.40 
2.40 
2.38 

2.35 
2.35 
2.35 
2.35 
2.35 

2.32 
2.25 
2.2,5 
2.25 
2 25 


2.30 
2.30 
2.30 
2.30 
2.30 

2.30 
2.30 
2.30 
2.30 
2.30 

2.15 
2.25 
2. 2,5 
2.22 
2.22 


2.20 1 
2.20 , 
2.10 1 
2.20 
2.20 1 

2.20 1 
2.20 
2.20 I 
2.15 
2.10 , 

230' 
2.35 1 
2.35 
2.30 
2.15 




2.30 
230 
230 
230 
230 

230 
230 
230 
230 
228 

225 
2 25 
230 
230 
235 


225 
230 
230 
230 
230. 

230 
230 
230 
230 
230 

235 
235 
235 
235 
230 
230 


222 
232 
230 
222 
230 

235 
220 
230 
220 
232 


2K 


2 ' .... 


17 1 


230 


3 t 


18 1 


225 


4 


19 ' 


232 


5 




20 




235 


r. 




21 




240 


7 




22 




255 


8 


23 1 


260 


9 


24:::::::::::::l::::::: 


260 


10 1 


25 ' 




11 


?r> 

27 


2.50 
2.62 
2.50 
2.60 
2.50 
2.50 




12 


222 
225 
220 
2 20 





13 


28 

29 

30 

31 




14.1 




16 




Jr 













. a Gage heights affected by Ice December 11-24, 1907. 
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DoUy gage height, in feet, of Little Popo Agie River at Hudion, TTyo., for 1907 and 

/9(W-— Con tinued . 



Day. 


Apr. 


May. 


June. 

3.2 

3.2 

3.15 

3.1 

3.1 

3.05 

3.05 

3.2 

3.4 

3.6 

3.5 

3.6 

4.7 

4.25 

4.35 

4.6 

4.35 

5.65 

4.05 

3.8 

3.6 

3.7 

3.75 

3.6 

3.65 

3.8 
4.0 
3.8 
3.6 
3.5 


July. 


Aug. 


Sept. 

2.4 

2.4 

2.35 

2.3 

2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 

"2.'3' 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.4 

3.6 

2.6 

2.65 

2.55 

2.6 


Oct. 

2.6 
2.6 
2.9 

2.8 
2.8 

2.8 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.6 
2.65 

2.6 
2.6 
2.6 
2.6 
2.6 

2.6 

2.55 

2.55 

2.55 

2.55 

2.6 

2.6 

2.55 

2.55 

2.6 

2.55 


Nov. 


1909.a 


2.2 
3.2 
2.2 
2.2 
2.2 

2.25 

2.3 

2.3 

2.3 

2.3 

2.3 

2.35 

2.4 

2.5 

2.45 

2.55 
2.55 
2.6 
3.6 

.« 

3.7 

2.75 

2.75 

2.7 

2.7 

2.6 

2.5 

2.55 

2.6 

2.6 


3.6 
3.6 
2.6 
2.7 
2.7 

2.7 

2.75 

3.8 

3.0 

3.0 

2.8 

2.75 

2.7 

2.8 

2.85 

2.8 

2.75 

3.75 

2.8 

3.0 

2.95 
2.95 
3.15 
3.25 
3.1 

3.1 

3.15 

3.15 

3.25 

3.3 

3.25 


3.6 

3.7 

3.55 

3,65 

3.85 

3.95 

3.7 

3.6 

3.5 

3.4 

3.45 

3.65 

3.6 

3.5 

3.4 

3.3 

3.25 

3.1 

3.1 

3.0 

2.9 
2.9 
2.9 
2.8 
2.8 

2.8 

2.8 

2.75 

2.8 

2.7 

2.7 


2.6 
2.6 
2.6 
2.6 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.7 

2.6 
2.8 
3.9 

2.9 

2.7 

2.65 

2.65 

2.7 

2.7 

2.8 

2.75 

2.7 

2.6 

2.6 
2.5 
2.5 
2.4 
2.4 
2.4 


2.55 


2 


2.5 


3. . 


2.55 


4 


2.55 


5 


2.5 


6 


2.5 




2.5 


$ 


2.5 


9 


2.6 


10 


2.4 


11 




12 




u . 




14 




14. 




16. . 




17 




UJ 

W 

3B 

a 

a 

a 

M. 





25 




36 




27... . 




S 




» 




» 




U 











•Ice ooadittoiu December 11, 1907, to about February 29, 1908, and after November 11, 1906. 
Rating tables for Little Popo Agie River at Hudson, Wyo. 

AUGUST 26, 1907, TO JUNE 13 1908. 



Gace Dto- 
belgnt. charge. 



Fetl. 


Sec-fl. 


2.10 


27 


2.20 


35 


2.30 


45 


2. 40 


56 


2.60 


70 


2.W 


85 


2.70 


100 



Fert. 

2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 



8ee.-fl, 
117 
135 
154 
174 
195 
216 
238 




Oage 
height. 


DIs- 


charge. 
Sec.-ft. 


Feet. 


4.20 


420 


4.30 


443 


4.40 


466 


4.50 


489 


4.(0 


612 


4.70 


535 

1 



NoTc— The above table to not applicable for ice or obetructed-ehannel conditions. It Is based on seven 
B during 1907-8 and to well defined t>etween gage hei{;hts 2.3 feet and 6.0 feet. 

JUNE 14 TO NOVEMBER 10, 1908. 



3.» 
Z4D 
2.50 
2.«0 
Z70 
2.80 
2.90 
3.00 
3.10 



44 

68 
63 
73 

84 
97 
111 
128 
147 



8.20 

, 3.30 

3.40 

I 8.50 

„ 3.60 

8.70 

8.80 

3.90 

4.00 



167 


4.10 


187 


i 4.20 


207 


! 4.30 


227 


4.40 


248 


4.50 


270 


4.60 


292 


1 4.70 


314 


4.80 


337 


4.90 



SCO II 5.00 

3S3 5.10 

406 ;, 5.20 

429 I 6.30 

453 5.40 

477 11 5.60 

502 ' 5.60 

527 5. 70 
652 



577 

602 
628 
654 
6M1 
708 
735 
763 



NoTx.— The above table te not applicable tor ice or obstructed-channel conditions. It Is ba«^eil on six 
*^~^— ~- Qu made during 1907-8 and to well defined between gage heights 2.4 feet and 6.3 feeU 



31260— IRH 246—10 13 
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Monthly discharge of Little Popo Agie River at Hudson, Wyo.,/or 1907 and 1908. 



August 26-31.... 

September 

October 

November 

December 1-24.. 



April 

liay 

June 

July 

August 

September 

October 

November 1-10. 



Discharge in second-feet. 



Month. 



Run-off 



Maximum. I Minimum. 



1908. 



The period ^. 



108 
216 
749 
326 
314 

73 
111 

C8 



, (total In 1-^^* 

Mean. ,acr^Ieel).| ~7- 



35 
85 
164 
84 
53 
44 
63 
53 



• 






70.5 


839 


A. 


51.3 


3.050 


A. 


47.0 


2,890 


A. 


41.2 


2,450 


B. 


28.3 


1.350 


D. 


66.9 


3,980 


A. 


138 


8,480 


A. 


296 


17,600 


A. 


181 


11,100 


A. 


81.4 


5,010 


A. 


49.5 


2.950 


B. 


74.9 


4.610 


A. 


63.5 


l,2fiO 


A. 



SHOSHONE BIVEB AT CODY. WYO. 

This station, which is located at the highway bridge 1 mile 
northeast of Cody, Wyo., was established April 26, 1902, to obtain 
data to be used in connection with the Shoshone reclamation project. 

The principal tributaries are the North and South forks, which unite 
8 miles above Cody to form the Shoshone. The drainage area above 
the gaging station is 1,400 square miles, but the entire run-off from 
this area does not pass the station as a number of private irrigation 
canals divert water from the Shoshone and its branches above the 
station. These canals irrigate about 35,000 acres of land. Below 
Cody irrigation has been carried on quite extensively by means of 
private canal systems that serve about 45,000 acres. 

The conditions for obtaining accurate discharge data are good. 
Ice does not affect the flow at this station, as the river is kept open 
by springs which enter the river a short distance above the gage. 
The gage datum has remained unchanged. 

Discharge measurements of Shoshone River at Cody, Wyo., in 1907 and 1908. 



Date. 



Hydrographer. 



Downey and Blakeslee. 

O. L. Blakeslee 

Ahern and Craig 

P.S.Craig 

J. Ahern 

do 



1907. I 

April 18 G.F. Harley. 

April 20 1 do. 

May 20 do. 

June 24 

June 27 

July 3 

July 23 

October 11. . 
December 4 . 

1908. 

April 15 

April 18 

A(^riia4,.,,. 

April as 

Maya.. 

HAym 

Do 



Width. 



G. L. Blakeslee 

Blakeslee and Downey. 

A. r, DowEn^v 

a. L. iUiike^ke... 

....do 

„.. do.. ._„„„„_„ 

.,,'10. 

...4o..... ,.,.., 

,..,do 

r. K. StewM-t ._... 



feet. 
134 
126 
180 
179 
178 
196 
196 
118 
118 

148 
152 
158 
145 
138 
163 
148 
148 
195 
148 



Area of 


Gage 


section. 


height. 


Sq.feet. 


Feet. 


393 


3.11 


363 


2.83 


752 


5.30 


813 


5.40 


798 


5.50 


1.170 


6.80 


1,070 


6.10 


331 


2.70 


240 


2.20 , 


4.30 


3.80 


488 


3,75 


576 


4.45 1 


465 


3.70 


398 


3.15 


594 


4.45 


453 


3.60 


453 


3.60 


876 


6.00 


468 


3.68 



dis- 



See.-/L 

1.120 

895 

4,700 

5.140 

5 250 

9.930 

7.250 

537 

2^ 

1.720 
1.840 
3.010 
1.670 
930 
2,900 
1,400 
1,420 
6.860 
1,360 
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Daily gage height, in feet, of Shoshone River at Cody, Wyo.,/or 1907 and 1908. 
[S. C. Bovard, obaerrer.] 



Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1907. 
1 


1.8 

1.8 

1.7 

1.65 

1.95 

1.9 

1.9 

1.85 

1.8 

1.7 

1.8 

1.85 

1.7 

1.7 

1.66 

1.7 

1.75 

1.8 

1.9 

1.9 

1.8 
1.9 
2.0 
1.9 
1.85 

1.85 

1.8 

1.8 

1.9 

1.9 

1.9 

2.35 
2.35 
2.35 
2.25 

2.2 

2.2 
2.2 
2.4 
2.4 
2.4 

2.4 

2.35 

2.4 

2.4 

2.4 

2.35 

2.4 

2.4 

2.4 

2.4 

2.35 

2.4 

2.35 

2.4 

2.2 

2.2 
2.2 
2.26 
2.2 
2.2 
2.2 


1.95 
1.9 
1.7 
1.6 
1.65 

1.85 
1.95 
1.95 
1.96 
1.9 

1.9 
1.9 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.1 
2.1 

2.05 

2.1 

2,1 

2.16 

2.0 

2.0 
1.9 
1.9 

2.2 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.2 
2.2 

2.2 
2.1 
2.2 
2.2 


1.96 

1.95 

1.85 

1.9 

1.86 

2.05 

2.1 

2.0 

2.0 

2.0 

2.0 

1.96 

1.9 

1.85 

1.9 

1.95 
2.0 
2.0 
2.95 
3.15 

3.0 

2.8 

2.55 

2.5 

2.45 

2.3 

2.1 

2.2 

2.25 

2.2 

2.4 

2.1 
2.1 
2.1 
2.1 
2.1 

2.0 
2.0 
2.0 
2.1 
2.1 

2.1 
2.2 
2.2 
2.2 
2.3 

2.4 
2.9 
2.5 
2.4 
2.1 

2.1 
2.1 
2,1 
2.1 
2.1 

2.15 

2.1 

2.1 

2.1 

2.1 

2.1 


2.6 

2.66 

2.66 

2.6 

2.7 

2.65 

2.6 

2.4 

2.5 

2.8 

3.15 

3.05 

3.1 

3.36 

3.6 

3.4 

3.45 

3.1 

3.0 

2.9 

2.8 
2.9 
3.0 
3.1 
2.9 

2.9 

2.75 

2.7 

2.65 

2.7 

2.1 
2.1 
2.2 
2.5 
2.4 

2.4 
2.3 
2.2 
2.3 
2.75 

3.05 
3.3 
3.6 
3.8 
3.8 

3.7 
3.8 
3.8 
4.1 
4.35 

4.05 

4.3 

4.0 

3.7 

3.5 

3.3 
3.2 
3.15 
3.15 
3.2 


2.7 

2.7 

2.66 

2.7 

2.75 

2.9 
2.9 
2.9 
3.2 
3.66 

4.0 
4.4 

3.9 
3.8 
3.6 

4.3 
4.8 
6.0 
5.5 
5.6 

5.5 
5.2 
5.3 
6.3 
4.6 

4.3 
4.0 
3.9 
3.9 
4.0 
4.1 

3.25 
3.7 
4.0 
3.85 
3.7 

4.0 

4.45 

4.6 

4.4 

4.3 

3.95 

3.7 

3.6 

3.7 

3.6 

3.5 

3.65 

3.45 

3.4 

3.8 

3.7 

4.0 

3.75 

3.9 

3.9 

4.0 

3.96 

4.05 

4.1 

4.1 

4.9 


4.35 

6.66 

6.2 

6.1 

6.4 

5.6 

5.96 

6.8 

6.6 

6.0 

5.2 
5.6 
6.5 
6.0 
6.0 

4.8 
4.6 
5.4 
6.7 
6.2 

6.1 
6.2 
6.0 
6.6 
6.6 

6.2 
6.6 
6.4 
6.6 
6.6 

5.3 
4.7 
4.6 
4.6 
4.3 

4.25 
4.56 
4.75 
6.0 
5.2 

5.7 

6.05 

6.0 

6.4 

6.7 

6.4 
6.5 
6.0 
6.5 
5.2 

6.15 
5.0 
4.8 
6.0 
6.6 

6.1 
6.7 
6.6 
5.5 
5.4 


6.6 
7.0 
7.1 
8.0 
7.5 

6.9 
7.1 
6.8 
7.0 
6.8 

6.8 
6.6 
6.5 
6.4 
6.2 

5.4 
5.4 
5.4 
6.0 
6.2 

6.2 
6.0 
6.1 
6.0 
6.0 

5.8 
5.6 
6.5 
5.6 
&6 
6.6 

6.3 
6.2 
6.4 
6.0 
6.6 

6.0 
6.1 
6.1 
6.9 
6.7 

6.4 
6.3 
6.3 
6.5 
6.2 

6.1 
5.9 
5.6 
6.5 
5.6 

5.5 
5.4 
5.4 
5.3 
6.2 

5.1 
6.1 
6.1 
6.4 
6.0 
4.9 


5.4 
6.2 
6.2 
5.6 
6.0 

4.9 
5.0 
4.9 
4.9 
4.8 

4.3 
4.1 
4.1 
4.1 
4.3 

4.1 
4.0 
4.0 
4.0 
3.95 

3.7 
3.7 
3.7 
3.7 
3.8 

3.7 
3.8 
3.8 
3.7 
3.7 
3.8 

4.9 
4.7 
4.7 
4.5 
4.4 

4.3 
4.3 
4.2 
4.2 
4.1 

4.3 

4.15 

3.9 

4.0 

4.5 

3.9 
3.9 
3.8 
4.95 
4.5 

4.1 
4.1 
4.1 
4.1 
3.9 

3.8 
3.7 
3.7 
3.7 
3.6 
3.6 


3.6 
3.6 
3.5 
3.5 
3.6 

3.5 
3.5 
3.5 
3.5 
3.4 

3.4 
3.4 
3.4 
3.4 
3.4 

3.3 
3.3 
3.2 
3.1 
3.1 

3.05 
3.05 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.6 

3.3 

3.26 

3.2 

3.25 

3.25 
3.25 
3.2 
3.2 
3.1 

3.1 
3.1 
3.1 
3.4 
3.2 

3.2 
3.1 
3.3 
3.2 
3.1 

3.0 
3.0 
2.9 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 


3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
2.9 

2.9 

2.85 

2.85 

2.85 

2.85 

2.8 
2.8 
2.8 
2.65 
2.66 

2.65 

2.65 

2.6 

2.6 

2.6 

2.6 
2.6 
2.6 
2.6 
2.6 
2.5 

3.0 
2.9 
3.0 
3.0 
3.1 

3.2 

3.2 

3.45 

3.4 

3.3 

3.25 
3.2 
3.0 
3.0 
3.4 

3.6 
3.25 
3.2 
3.2 
3.1 

2.9 
2.9 
2.9 
2.9 
2.9 

2.9 
2.9 
2.9 
2.9 
2.9 
2.9 


2.5 

2.46 

2.46 

2.45 

2.35 

2.35 

2.35 

2.4 

2.35 

2.35 

2.2 
2.05 
2.2 
2.2 
2.4 

2.5 

2.5 

2.5 

2.45 

2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.5 
2.5 
2.5 
2.4 
2.6 

2.9 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
2.9 
2.9 

2.9 
2.7 
2.7 
2.7 
2.7 

2.7 
2.7 
2.7 
2.7 
2.7 

2.7 
2.7 
2.7 
2.6 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 


2.5 


2 


2.4 


3 


2.4 


4 


2.36 


5 


2.3 


6.. 


2.7 


7 


2.46 


8. 


2.4 


9 


2.36 


10 


2.3 


11 


2.3 


12. 


2.46 


13 


2.4 


14. . . 


2.36 


IS 


2.2 


16 


2.2 


17 


2.3 


18 


2.25 


19 


2.0 


20 


2.0 


21 


2.0 


22 


2.0 


2J 


2.1 


24 


2.1 


25 


2.26 


26 


2.4 


27... 


2.4 


28 


2.4 


29... 


2.4 


30 


2.4 


31 

1908. 
1 


2.4 
2.4 


2 


2.4 


3.. 


2.4 


4 


2.4 


5.. 


2.3 


6.... 


2.3 


7 


2.3 


8... . 


2.35 


9 


2.35 


10 


2.35 


11 


2.35 


12 


2.36 


13 


2.36 


14 


2.36 


15 


2.35 


16.. 


2 25 


17 


2.25 


18... 


2.25 


19 


2.2 


20... 


2.2 


21 


2.2 


22 


2.2 


23 


2.2 


24 


2.2 


25 


2.2 


25 


2.2 


27.... 


2.2 


28 


2.2 


29 


2.2 


30 : :.:; 


2.2 


31 


2.2 







Digitized by 



Google 



196 



SURFACE WATER SUPPLY, 1907-8! 



Rating tables for Shoshone River at Cody, Wyo. 
JANUARY 1 TO JULY 26, 1907. 



Oa«e 

height. 


DIs- 
charKe. 


hei^t. 


Dis- 
charge. 


heigSl 


Dis- 
charge. 


height. 


Dis- 
charge. 


Feet, 


*«ii 


Feet, 


"'■^ 


Feet. 


5ec-/r. 
2,520 


Feet, 


Sic.^fL 


1.60 


2.90 


4.20 


6.00 


e.^'-'wi 


1.70 


190 


3.00 


1,020 


4.30 


2.680 


6.20 


7.1.3.1 


1.80 


226 


3.10 


1,110 


4.40 


2,850 


6.40 


8. :iVi 


1.90 


286 


8.20 


1,210 


4.50 


3,030 


6.60 


9.1. '-11 


2.00 


310 


3.30 


1,310 


4.60 


3,220 


6.80 


10. 'Ml 


2.10 


360 


8.40 


1,420 


4.70 


3,420 


7.00 


10 ■•I"-! 


2.20 


416 


3.60 


1,540 


4.80 


3.630 


7.20 


11 HVI 


2.30 


475 


3.00 


1,660 


4.90 


3,850 


7.40 


12.sjir 


2.40 


640 


8.70 


1,790 


6.00 


4,080 


7.60 


13. -ii> 


2.50 


610 


3.80 


1.920 


5.20 


4,570 


7.80 


U. K^.l 


2.60 


686 


3.90 


2,060 


6.40 


6,100 


8.00 


U. ^.*i 


2.70 


765 


4.00 


2.210 


6.60 


6,670 






2.80 


846 


4.10 


2,360. 


6.80 


6,280 







NoTK.— The above table is not applicable for ice or obstructed-channel oonditioiis. It is based on 
seven discharge measurements made during this period and the general form of previous curves at low 
stages and ii well defined. 

JULY 26 TO DECEMBER 31, 1907. 



2.00 


196 


2.90 


726 


3.80 


1,780 


4.70 


3,320 


2.10 


230 


3.00 


820 


3.90 


1,930 


4.80 


3,630 


2.20 


270 


3.10 


920 


4.00 


2,060 


4.90 


3,750 


2.30 


315 


3.20 


1,030 


4.10 


2,240 


6.00 


3,980 


2.40 


366 


3.30 


1,140 


4.20 


2,400 


6.20 


4,680 


2.50 


426 


3.40 


1,260 


4.30 


2,670 


5.40 


6,140 


2.60 


490 


3.60 


1,380 


4.40 


2,750 


6.60 


5.750 


2.70 


560 


3.60 


1,510 


4.60 


2,930 


6.80 


6,380 


2.80 


640 


3.70 


1,640 


4.60 


3,120 







Note.— The above table is not applicable for ice or obstructed-channel conditions. It is based on two 
discharge measurements made during this period and the form of the subsequent curve and is fsirly well 
defined. 

JANUARY 1 TO JULY 31, 1908. 



2.00 


180 


3.10 


890 


4.20 


2,430 


6.60 


6,660 


2.10 


210 


, 3.20 


1,000 


4.30 


2,610 


6.80 


6,270 


2.20 


250 


1 3.30 


1,110 


4.40 


2,800 


6.00 


6,930 


2.30 


300 


, 3.40 


1,230 


4.50 


3,000 


6.20 


7,620 


2.40 


350 


1 3.50 


1,300 


4.60 


3,200 


6.40 


8,350 


2.50 


410 


, 3.60 


1,490 


4.70 


3,410 


6.60 


9,150 


2.60 


475 


' 3.70 


1.630 


4.80 


3,620 


6.80 


10,000 


2.70 


545 


I 3.80 


1,780 


4.90 


3,840 


7.00 


10,900 


2.80 


(520 


' 3.90 


1.930 


6.00 


4,070 






2.90 


700 


1 4.00 


2.090 


5.20 


4,560 






3.00 


790 


I 4.10 


2.260 


5.40 

1 


5,090 







Note.— The above table is not applicable for ice or obstructed-channel conditions. It is based oo 
seventeen discbarge measurements made during 1907-8 and is well defined. 

AUGUST 1 TO DECEMBER 31, 1908. 



2.20 


1 
190 


3.00 


620 


3.80 


1,540 


4.60 


3,070 


2.30 


225 ! 


3.10 


700 


3.90 


1.700 


4.70 


3,300 


2.40 


2ti5 


3.20 


790 


4.00 


1.870 


4.80 


3,630 


2.50 


310 


3.30 


890 


4.10 


2,050 


4.90 


3,770 


2.60 


360 


3.40 


1.000 


4.20 


2,240 


6.00 


4,010 


2.70 


420 


3.50 


1,120 


4.30 


2,440 






2.80 


480 


3.60 


1,250 


4.40 


2,640 






2.90 


550 


3.70 


1,390 


4.50 


2,850 







Note.— The above table is not applicable for ice or obstructed-channel conditions. It is baaed on one 
discharge measurement made during this period and the general form of the previous curve and is not 
well denned. 
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JiamtUy dMurfe ofSkotkomt Rirtr ml Co^, ITfO^./or 1S07 «jW iM>\ 





Dtehttfe ia SKODd-ftoC 




RuMff, 


Accu* 


Month. 


— 


»«_ 


MeuL 


aquwa 


Dw4htii 

tach«e«a 

dialiMc* 

aim. 


"Tolallii 

•WM#et- 


1X7. 

liaoary 

Fefanary 

Ifttrrh 


310 
387 

1,160 

1,540 

5,670 

9,150 

15,800 

5,440 

1,510 

820 

425 

560 


175 

160 

245 

540 

725 

2,760. 

5.100 

1.640 

S30 

425 

212 

195 


4fi 

936 

2,530 

5,630 

8,280 

2.690 

1.120 

641 

366 

325 


0l158 
.197 
.299 
.636 

1.70 . 

3.80 

5.59 

1.82 
.757 
.433 
.247 
220 


a IS 

.21 
.34 
.70 
1.96 
4.24 
6.44 
2.10 
.84 
.50 

■M 


U400 A. 
16.300 .\. 
27,200 ■ A. 


Anfl 


55.100 
155.000 
335.000 

509.000 
165.000 
66.600 
39.400 
21,800 
20.000 


A, 


s?":::::::; 

Jane 

Jal7 

AtHtosl 

Septamber 

October 

NoTcmber 

Dooember 


A. 

A. 
A, 
A. 
B. 
B. 
B. 


Tha yfsar . 


^ 15.800 


160 


1,960 


1.32 


18.04 1.430.000 








1906. 
Jmwiy 


350 

250 

700 

2,700 

3,840 

9,570 

10,400 

3,890 

1,120 

1,2M 

630 

265 


250 

210 

180 

210 

1,060 

2,520 

3,840 

],2M 

550 

550 

265 

190 


310 

218 

246 

1,170 

1,970 

5,380 

6,680 

2,200 

744 

707 

449 

219 


.209 

.147 
.166 
.791 
1.33 
3.64 
4.51 
1.49 
.503 
.478 
.303 
.148 


.24 

.16 
.19 
.88 
1.53 
4.06 
5.20 
1.72 
.56 
.56 
.34 
.17 

15.60 


19.100 

12.500 

15,100 

69.600 

121.000 

320.000 

411,000 

135,000 

44,300 

43,500 

26,700 

13.500 

1,230,000 


A. 


FsbitHury 


B. 


Uirr^ 


A. 


V mfl 


A. 


Ky^::::::::::..: 


A. 


Jonci 


A. 


JoIt 


A. 


A\tgQSt 


A. 




B. 


October 


B. 


November 


C. 


December 


D. 






The year 


10,400 


180 


1,690 


1.14 









SHOSHOVX RIVZB AT OORBSTT DAM, WTO. 

This station, which is located 8 miles below (^ody, Wyo., at the 
Corbett diversion dam built by the United States Reclamation Serv- 
ice, was established April 20, 1908. 

The dam is a reinforced concrete structure of the buttressed type, 
having on the upstream side a deck 2^ feet thick, sloping 1 to 1, and 
supported by buttresses 2 feet thick, spaced 14 feet on centers. It 
raises the low-water elevation of the river 10.2 feet. The length 
between abutments is 400 feet. (See PL IX, B,) 

Sage Creek, the only important tributary that enters between 
this station and that at Cody, drains only about 25 square miles. 
During the irrigating season of 1908 about 75 secx)nd-feet were 
diverted above the dam through Corbett tunnel and used on the 
Shoshone reclamation project. 

The gage is situated 40 feet above the crest of the dam, and it reads 
the height of the water above the crest. 
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SURFACE WATER SUPPLY, 1907-8. 



Daily gage height, in feet, of Shoshone River at Corhett dam, Wyo.,for 1908, 
(John A. Fleming, obaerver.J 



Day. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


1 1 


0.80 
1.02 
1.28 
1.00 
1.00 

1.22 
1.62 
1.72 
1.68 
1.45 

1.22 
1.08 
1.12 
1.00 
.98 

.98 
.92 
.90 
.88 
1.18 

.92 

.92 

1.25 

1.02 

1.20 

1.35 
1.25 
1.40 
1.25 
1.30 
1.72 


2.02 

i.eo 

1.62 
1.70 
1.60 

1.45 
1.60 
1.65 
2.00 
2.20 

2.55 
2.76 
2.75 
3.00 
3.30 

3.10 
3.10 
2.65 
2.25 
2.00 

2.00 
1.95 
1.75 
1.80 
2.20 

2.65 
3.00 
2.30 
2.10 
2.50 


2.80 
2.90 
3.10 
3.35 
3.45 

2.60 
2.40 
2.90 
3.00 
3.10 

2.80 
2.75 
2.80 
3.00 
2.70 

2.60 
2.60 
2.30 
2.10 
2.20 

2.20 
2.10 
2.10 
1.95 
1.90 

1.90 
1.80 
1.90 
1.95 
1.76 
1.65 


1.60 
1.65 
1.60 
1.40 
1.30 

1.35 
1.30 
1.25 
1.20 
1.15 

1.30 
1.15 
I.OO 
1.10 
1.40 

1.10 
1.06 
.95 
1.70 
1.40 

1.20 
1.20 
1.15 
1.15 
1.10 

1.00 
.90 
.85 
.85 
.85 
.90 


0.80 
.70 
.70 
.70 
.70 

.70 
.70 
.70 
.65 
.65 

.65 
.65 
.65 
.75 
.70 

.65 
.65 
.75 
.65 
.60 

.60 
.60 
.55 
.55 
.60 

.70 
.65 
.60 
.70 
.66 


0.60 
.60 
.60 
.65 
.70 

.70 
.70 
.81 
.73 
.70 

.68 
.66 
.65 
.65 
.80 

.89 
.77 
.68 
.66 
.63 

.60 
.60 
.59 
.63 
.61 

.60 
.60 
.63 
.81 
.60 
.58 


0.56 


2 . I 


56 


3 


.56 


4 1. . 


.56 


6 ::::;:::::::::::::::::::;:::i:::: 


.56 


6 




.56 


7 




.55 


8 




.55 


9 




.55 


10 




.55 


11 




.54 


12 




.54 


13 




.54 


14 





.54 


15 




(«) 


16 




17 






18 






19 






20 


1.50 

1.56 
1.45 
1.31 
1.10 
.06 

.90 
.82 
.76 
.72 
.75 




21 




22 




23 




24 




26 




26 




27 




28 




29 




30 




31 











a Sluice gates open; no water flowing over dam. 
Rating tahUfor Shoshone River at Corhett dam, Wyo.,for 1908, 



Gage 
height. 


DI8. 

charge. 


hei^t. 


Dis- 
charge. 


Oaee 
helglit. 


Din- 
charge. 


Gage 
height. 


Di». 
charge. 


Feet. 


See.-ft. 


Feet. 


Sec-ft. 


Feet. 


See.-ft. 


Feet. 


See.-n. 
6,770 


0.50 


420 


1.30 


1,980 


2.10 


4.090 


2.90 


.60 


580 


1.40 


2,220 


2.20 


4.390 


3.00 


7.150 


.70 


750 


1.50 


2,465 


2.30 


4,700 


3.10 


7,650 


.80 


930 


1.60 


2,720 


2.40 


5,020 


3.20 


7.960 


.90 


1,120 


1.70 


2,980 


2.50 


6,350 


3.30 


8.380 


1.00 


1,320 


1.80 


3,245 


2.60 


5,690 


3.40 


8,810 


1.10 


1,530 


1.90 


3,520 


2.70 


6,040 


3.50 


9,240 


1.20 


1,750 


2.00 


3,800 


2.80 


6,400 


3.60 


9,680 



Note.— The above table is not applicable for ice or obstructed-channel conditions. It was computed 
from data for weir model described In Water-Supply Paper 200, page 90. 

Monthly discharge of Shoshone River at Corhett dam, Wyo.,/or 1908. 



Month. 




30-30.. 



44, 



I 



Dlachar^ in MO^nd-liil, 



2,(iao 

3,030 
S,38a 
9.020 
2,@§0 

IJOO 
516 



786 

oao 

2.S50 

500 
548 



1. 73ft 

A.m\ 

5,3490 
1,770 

im 

mi 
502 



(total In 



MM 

109,000 
4UCItt 

11, mo 



»9Loao 
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SOUTH FORK OF SH08H0VX BIVEB AT MA&QUETTS. WTO. 

This station, which was established April 26, 1903, to determine the 
amount of water available for the Shoshone project of the United 
States Reclamation Service, is located at the highway bridge at Mar- 
quette, 12 miles west of Cody. It was discontinued during 1904, but 
was again established during 1905. On April 4, 1906, the station was 
moved If miles downstream to a point about one-half mile above the 
Shoshone dam. The station was discontinued September 30, 1908. 

The drainage area is 500 square miles, but the entire run-off from 
this area does not pass the station, as about 10,000 acres of land are 
irrigated from this stream and all the water is diverted above the gag- 
ing station. 

The conditions for obtaining accurate discharge data are good 
except during the winter months, when the gage heights are affected 
by ice. 

DMiorge measurements of South Fork of Shoshone River at Marquette, TFyo., in 1907 

and 1908. 



Dat«. 



1907. 
June 21.... 

Jane 25 

Julys 

•July 9 

July 20 

Augusta.. 
August 14. 
August 23. 
August 29.. 



1908. 
April 20... 
Do... 
April 29... 
May 18. . . . 
June 10. 



Uydrographer. 



Downey and Blakeslee. 

O. L. Blakeslee 

....do 

Downey and Russell. . . 
Blakeslee and Fraser. . . 

....do 

A. C. Downey 

0. L. Blakeslee 

Robert Follansbee 



A. C. Downey... 
G. L. Blakeslee. 

do. 

do. 

do. 



October 15 i J. E.Stewart. 





Area of 


Oaee 
height. 


Dis- 


viaui. 


Section. 


charge. 


Feet, 


Sq.ft. 


Feet. 


See.-ft. 


144 


464 


4.20 


3,070 


144 


346 


3.65 


1,870 


144 


600 


5.50 


4,450 


144 


464 


4.55 


3.180 


144 


441 


3.90 


2,680 


144 


365 


3.55 


1,880 


144 


233 


2.70 


914 


138 


188 


2.20 


639 


124 


188 


2.30 


520 


144 


292 


2.75 


1.130 


144 


306 


2.75 


1,100 


129 


16S 


1.80 


364 


130 


180 


1.88 


413 


144 


306 


3.45 


1.790 


124 


130 


2.09 


287 



Daily gage height, in feet, of South Fork of Shoshone River at Marquette, Wyo.,for 1907 

and 1908. 



Viky. 



1907. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

iO 

11 

12 

13 

14 

13 



Mar. 



1.05 

1.05 

1.05 

1.1 

1.05 

1.1 

1.1 

1.05 

1.05 

1.05 

1.05 
1.05 
1.05 
1.0 
1.0 



Apr. 



1.3 
1.4 
1.35 
1.35 
1.25 

1.3 
1.3 
1.2 
1.25 
1.4 I 

1.46 . 

Ill 

1.8 
1.9 



May. 



1.4 
1.4 
1.4 
1.4 
1.4 

1.5 

1.55 

1.55 

1.65 

2.15 

2.4 

2.65 

2.1 

1.95 

2.0 



2.9 



3.35 

3.1 

3.5 

3.85 

4.1 

3.85 

3.55 

3.25 

3.2 

3.6 

3.5 

3.15 

3.05 



July. 


Aug. 


Sept. 


Oct. 


Nov. 


4.7 


3.8 


2.35 


1.7 


1.25 


5.0 


3.65 


2.2 


1.7 


1.25 


6.2 


3.55 


2.2 


1.7 


1.2 


6.1 


3.45 


2.16 


1.7 


1.2 


5.5 


3,3 


2.3 


1.7 


1.2 


5.65 


3.15 


2.3 


1.7 


1.2 


5.6 


3.3 


2.45 


1.7 


1.2 


4.7 


3.35 


2.3 


1.65 


1.2 


4.75 


3.2 


2.1 


1.65 


1.2 


4.5 


3.2 


2.05 


1.65 


1.1 


4.3 


3.0 


2.05 


1.6 


1.0 


4.2 


2.75 


2.05 


1.55 




4.3 


2.8 


2.0 


1.55 




4.0 


2.7 


2.0 


1.55 




3.9 


2.9 


2.0 


1.7 
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Dail9 goge heigki, injeet^ of South Fori of Skotkome River at MarquetU, Wyo.Jor 19€7 

and 1909— Continued. 





D^, 








Mar. 


Apr. 


Itoy. 


la«. 


i«.T.| 


Aug. 

^65 

2.C 

2.65 

2.7 

2.5 

2.4 
2.3 

2.2 
2.3 
2. 35 

2.4 
2.3 
2.4 
2.3 
2.ti 

r4 


Sept. 


Oct. 


Nov. 


1*. 


iw:. 






;::: 


l.tf 

i OS 

IS 
l.SS 

1.SS 

1.4 

1-3 

1.3 

1.3 

4.4 


l.SS 

lis 


2.C 

2.® 
3.0 


. 




! 

3.S 
3.3 , 

3.2 ; 

3.8 ' 
3.9 

3.8 

3.9 
3.9 

4.0 
4.05 

3.8 

3.8 
4.0 
4.7" 
4.05 
3.9 


1.95 

1.9 

1.9 

1.9 

1.9 

1.85 
L8 
L7S 
1.75 
1.75 

1.75 




1.55 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.35 
1.35 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 
1.25 




17 

IS 

19 


2.8 
3.3 
3.8 
4.2 

4.3 
4.4 
3.9 
X6 
3.7 

XO 
X6 
4.4 
4.9 




30, 

a 

« 

a 

*i 

as 

ji. 


3.3 

3.45 
X4 
3.S 
3. IS 
2.» 




27 


rs 

2.35 
2.4 
2.4 
2.S 


1.7 
1.75 
1-7 
1-7 

1 




as 

2» 














» 














31 












^ 


mjr. 


Apr. 


IUt 


- * 

^*5 

1 N> 

4 15 
4.75 


JUIT. 

4 15 
1> 
4i5 
4» 
4. to 

Xs5 

4.15 
4 15 
4^ 

4 45 

4 :i5 

4> 

4 :5 

4 ."^ 


AUP- 


SqiC 




DV. 


Apr. 


Mv 


JuoK. July 

4.2 185 
4.<6, 195 
17 I1.S 
145 145 
115 15 

106 17 
2.95 16 
iTS lid 
19S 145 
14o 14 

4.9 IS 
4.55 14 


Au, 

2.4 
24 

i5 
12 

28 

2.5 
-> " 

i6 
2.4 
2.5 

24 
23 

21 

1 9 

2 2 
21 


5. Sept 


1«K 

1 

s, 


- 1 i5 
.. 1 t 
-. 1 J 

. 1 So 

- I Jo 

- 1 4 

, I S5 

. 1 Jo 

. 1 ,^^ 

1 *5 

I i.^ 

1 ^ 

-- i I 
- . i ^ 


1 

■• 
■• 

•• 

i 

r 


.O 

.V5 


13 
12 

10 
\Lf 

♦ ^ 

li 

i45 


1<» 
1 <6 
Lsi5 
l.» 
L» 

\.9 
1 S5 

I V. 
I N.^ 

I n5 

1 < 

1 s 
1 >5 

: >5 

I > 


1^. 

17 


199& 


... 2.25 
... 2.2 


2.0 

LftS 

L9 

1.9 

L96 

l« 

iO 

i73 

iS 

2.45 

i^ 
2.45 
i*5 
2.45 
2.S5 
13 


5 L75 
5 L75 


3 

4 

4. 

6 


1>. 
3D. 

2. 

S- 

? 




... i2 

... i» 
... i73 

... 2.9 


L9 
L75 
L75 






.- its 


L75 


!S^ 

♦ 

K) 

11 




... 2.4 

.- 19 
1_ -i 


5 L75 
L75 
L75 

5 L75 
L7S 


li 

U 

15 






1 > 


ItiS 14 
145 14 
116 13 

- - 125 


L75 

5 LS 

L8 



>^ J! \\ ^ t- NfT 1* u- rv«T<=Vr n. sue. G«^ bnd^ts Aa^ost 15 to 



Nov.--. >r \\ \Jk~ i::,* ;_iic 
va^r r ^ -.:> '.- v-rV-r irf Nc»Ty=!^. lAV, Myn tjrsaai^ed br D, W. dip. 



-IFSIL 4- LJW. ?»> JUNE 21- :«e. AXD APRIL I TO JUXK 5. INK. 
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Daily discharge, in second-feet ^ of South Fork of Shoshone River at Marquette ^ Wyo., 

for 1907. 



Day. 


June. July. 


Aug. 


Day. 


June. 


July. 


Aug. 


Day. 


June. 


July. Aug. 


1907. 
1 




3,360 
3,770 
4,050 
5,300 
4,450 

4,680 
4,720 
3,360 
3,380 
3,140 


2,260 
2,000 
1,880 
1,760 
1,560 

1,380 
1,560 
1,630 
1,440 
1,440 


1907. 
11. . 




2,900 
2,780 
2,960 
2,570 
2,470 

1,960 
1,740 
1,650 
2,490 
2,680 


1,210 
955 

1.000 
914 


1907. 
21 




2,480 
2,630 
2,600 
2.940 
2,780 

2,410 
2,360 
2,660 
3,680 
2,670 
2,400 




2! 




12 




22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


3,250 
2,420 
1,900 
1,960 

1,100 
1,830 
2,940 
3,630 
3,490 




3 




13 






4 




14 






5 




15 






6 




16 






7 




17 






g 




18 






9 




19 






10 




20 





















Note.— These discharges were obtained by the Indirect method for shifting channels. Discharges for 
July 4 and 7 were estimated from a oomjMurison of hydrographs of stations at Cody and Marquette, Wyo. 

M/anthly discharge ofSouXh Fork 0/ Shoshone River at MarquetU, Wyo.Jor 1907 and 1908. 
[Drainage area, 500 square miles.] 





Discharge in s43coa J-feet. 


r.un-on. 




Month. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Depth in 

inches on 

drainage 

area. 


Total in 
acre-feet. 


Accu- 
racy. 


1907. 
Jtnuary 






80 
100 
161 
243 
844 
2,120 
3.030 
915 
381 
218 
124 
110 


a 160 
.200 
.322 
.486 
1.09 
4.24 
6.06 
1.83 
.762 
.436 
.248 
.220 


a 18 

.21 

.37 

.54 

1.95 

4.73 

6.99 

2.11 

.85 

.50 

.28 

.25 


4,920 

5,550 

9,900 

14,500 

51,900 

126,000 

186,000 

56,300 

22,700 

13,400 

7,380 

6.760 


C. 


February 






C. 


March 


260 
413 
2,000 
3,630 
5.300 
2,260 


116 

174 

218 

1,100 

1,650 


B. 


Aprfl 


B. 


M^::::::::::. :.::....:.: 


B. 


Jnne.... 


B. 


July 


B. 


August 


C. 


September 




C. 


October 






C. 


November 






C. 


December 






C. 










The year 






694 


1.38 


18.96 


505.000 












1908. 
Anril 


1,220 
1.720 
1.400 


161 
347 
950 


481 

713 

1,180 


.962 


1.07 
1.65 
.44 


28.600 
43,800 
11,700 


B. 


i6jn::::::::::::::::::::::::::: 


B. 


June 1-5 


B. 







Note.— Owing to the unreliability of the 



February, and August 14 to December 31, 1^ 
station at Cody, Wyo. 



:e heights the monthly estimates of flow for January and 
', are made by taking 34 per cent of the discharge at the 
These estimates are fairly approximate. 



UTTLE MUDDY BIVEB DBAINAGE*BASIN. 

DESCRIPTION. 

Little Muddy River is a prairie stream that receives the drainage 
from an area of about 1,000 square miles — 35 miles from north to 
south and 30 miles from east to west — in the center of Williams 
County, the northwestern county of North Dakota. It flows south- 
ward and joins the Missouri at Williston. About one-sixth of the 
whole area of the Little Muddy is drained by Stony Creek, a tributary 
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which enters a few rods above its mouth. Altitudes in this basin 
range from 1,850 to 2,400 feet above sea level. The area is entirely 
without trees or shrubs, but is everywhere covered with rank prairie 
grass. The mean annual rainfall is about 15 inches. 

Only a minor fraction of the run-off from this drainage area is car- 
ried by the stream. The entire region is deeply covered by glacial 
drift and there are many hollows and pools that receive the run-otf 
and hold it till it evaporates, except when the rains are very heavy 
and long continued or the annual rainfall unusually great. 

The headwaters of the main stream and the tributaries afford some 
storage sites, but only in shallow reservoirs from which evaporation 
is rapid. Several such reservoirs holding from 10 acre-feet to 200 
each are already in use, and a number of small irrigation plants with 
ditches carrying 2 or 3 second-feet or less are in operation. 

About 50 filings for water rights, aggregating 2,000 second-feet, 
were made on this stream and its tributaries prior to the passage by 
the legislature in 1905 of the revised irrigation code, but many of these 
claims have been abandoned and nearly all call for quantities greater 
than are ever available except sometimes during a few days of spring 
flood. 

About 12,000 acres in this valley are included in the Williston 
reclamation project, 8,500 acres being under canals already com- 
pleted. Owing to the variability in annual discharge of the Little 
Muddy, which even with complete storage would probably not furnish 
an adequate supply in dry years, the water for the Williston project 
is obtained by pumping from the Missouri. 

One station has been maintained in this basin: Little Muddy River, 
near Williston, N. Dak., 1904 to 1908. 

UTTLE MUDDY RIVER NEAR WILLISTON, N. DAK. 

This station, which is located about 7 miles north of Williston, 
N. Dak., at the center of sec. 19, T. 155 K, R. 100 W., was established 
February 4, 1904, to determine the value of the stream for irrigation. 

Camp Creek, a small tributary, comes in from the right a few rods 
below the station. The drainage area above this point is about 800 
square miles. 

The gage datum has not been changed since the station was estab- 
lished. Changes in channel conditions have been slight. Low-stage 
estimates of discharge are correct within a few second-feet, although 
the flow is so small that a change of one-tenth of a foot in gage height 
indicates a very large percentage change in flow. As only a few 
discharge measurements have been made at high water the high- 
stAflOB rating table is not perfectly checked, but the monthly estimates 
*mes are fairly good. 
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IHtcharge measurements of Little Muddy River newr WillisUm^ N. Dak.j in 1907 and 1908. 



Date. 



Hydrographer. 



1907. 

May 7 J. H. Turner 

July 12 do 

August 5 Foilansbee and Chandler. 



1906. 

May 24 ! G. H. Ellis. 

May 26 do...... 

June 5 a do 

August 30 do 

September 9 do 

September 13 do 



Width. 



Feet. 
22 

8.4 
&1 



16 
3.3 
4.0 



Area of 


Oaee 
height. 


section. 


Sq.ft. 


Feet. 


30.5 


3.30 


8.9 


2.67 


7.3 


2.44 


327 


3.50 


67 


3.60 


81 


4.65 


30.3 


2.20 


5.6 


2.20 


6.6 


2.20 



Dis- 
charge. 



See.-fl. 
59.5 
8.9 
7.3 



96 

103 

144 
6.0 
5.3 
5.2 



a Measurement made during flood; gage height fluctuated rapidly. Recorded gage height was probablv 
at or near crest height, but measurement was made 1 mile downstream and before flood arrived 
Measurement rejected. 

Note.— Tliese measurements were made at various sections. 

Daily gage height, in feet, of Little Muddy River near Williston, N. Dak., for 1907 and 1908. 

IW. O. Hollar, observer.] 



Day. 

1907. 
I.. 


Feb. Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


1 


4.66 

4.75 

4.86 

4.8 

4.76 

4.85 

4.7 
4.8 
4.9 
4.9 

5.05 

5.0 

4.9 

5.25 

5.4 

5.65 

5.85 

5.9 

5.6 

5.3 

6.S 

5.45 

6.7 

5.55 

6.3 

5.05 

4.7 

4.05 

3.7 

3.45 


3.26 
3.35 
3.25 
3.06 
3.1 

3.2 

3.25 

3.36 

3.46 

3.5 

3.6 

3.6 

3.46 

3.3 

3.3 

3.3 
3.3 
3.3 
3.3 
3.2 

3.2 
3.1 
3.0 
3.1 
3.2 

3.2 
3.2 
3.2 
3.1 
3.1 
3.0 

3.0 
2.9 
2.8 
2.8 
2.8 

2.7 
2.7 
2.7 
2.7 
2.7 


3.0 
3.0 
3.0 
2.9 
2.9 

2.8 
2.8 
2.9 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
2.9 
2.9 
2.8 

2.8 
2.7 
2.7 
2.7 
2.7 

2.7 
2.7 
2.8 
2.8 
2.8 

3.0 
3.0 
2.9 
3.0 
3.85 

4.3 

4.1 

3.85 

3.7 

3.46 


2.8 
2.8 
2.7 
2.7 
2.7 

2.7 

2.7 
2.7 
2.6 
2.6 

2.6 
2.6 
2.5 
2.5 
2.6 

2.6 
2.6 
2.5 
2.6 
2.6 

2.5 
2.5 
2.6 
2.4 
2.6 

2.6 
2.5 
2.6 
2.6 
2.6 
2.6 

2.8 

2.7 

2.65 

2.6 

2.5 

2.6 
2.6 
2.6 
2.5 
2.6 


2.6 
2.4 
2.4 
2.4 
2.4 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.4 
2.4 
2.4 
2.4 

2.3 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 


2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.6 
2.6 

2.5 
2.5 
2.5 
2.5 
2.5 

2.6 
2.6 
2.5 
2.5 
2.6 

2.6 
2:6 
2.6 
2.6 
2.5 

2.6 
2.6 
2.5 
2.5 
2.6 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 


2.6 
2.6 
2.6 
2.5 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.6 
2.5 

2.5 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.5 
2.5 
2.5 
2.6 

2.4 
2.4 
2.4 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 


2.6 


2 ;:.;:: ::;::::::::::::::::::i 


3.5 


3.: r::: ::l 


2.6 


4 

5 


1 ''^ 


2.6 
2.6 


6 


1 


2.5 


7 ... . :.. 


2.6 


s 


2.6 


9 . I 


2.5 


10 ; 


2.6 


u... 1 




2.5 


12.:::: : : i:::::: 




2.6 


13.. 




2.5 


14 




2.6 


15.. 




2.6 


16.. 1 




2.6 


17 






IS.. . 








19 . .. 








20.. 






«... . 1 . ' 




22 


3.6 
4.1 




23 




24 


3.2 
3.3 


4.4 

4.45 




25 




28 




27 *:.'"....' 






28 








29. ... 








30 








31... 








1908. 
1 






2.85 
2.85 
2.85 
4.26 
6.65 

6.7 

6.2 

4.86 

4.66 

4.1 


2.4 


2.... ' 




2 3 


3 . . 






2 3 


4.... 






2 3 


5 






2 3 


«.... 






2 3 


7 






2.3 
2.3 
2.3 


8.... 


1 ' 


9 


1 


10 :. :.. 


■ ' ' 1 
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Daily gage height, in feet, of Little Muddy River near Williaton, N. Dah,/or 1907 and 

1908— Contmxied. 



Day. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Not. 


1906. 
11 






3.9 

3.8 

3.65 

3.6 

3.35 

3.15 

3.1 

2.9 

2.8 

2.8 

2.8 
2.7 
2.7 
3.1 
3.1 

3.15 

3.2 

3.25 

3.2 

3.05 


2.7 
2.7 
2.7 
2.8 
2.8 

2.9 
2.9 
2.9 
2.9 
2.9 

3.05 

3.2 

3.45 

3.65 

3.8 

3.8 

3.7 

3.55 

3.35 

3.3 

3.2 


3.4 

3.15 

2.95 

2.8 

2.8 

2.8 

2.7 

2.7 

3.05 

3.35 

3.55 

3.4 

3.4 

3.3 

3.2 

3.1 
3.0 
2.9 
2.9 
2.8 


2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.3 
2.3 
2.3 
2.3 
2.3 


2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 
2.2 


2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.3 
2.3 
2.3 

2.4 
2.4 
2.4 
2.4 
2.4 


2.3 


12 


'■::::::::::::: 




2.S 


13 






2.3 


14.. 


1 




2.4 


15 






2.4 


16 


1 




2.4 


17 


1 




2.4 


18 






2.4 


19 . . 








2.4 


20 








2.4 


21 








2.5 


22 






2.8 
2.8 
2.7 
2.7 

2.8 

2.8 

2.9 

2.76 

2.85 

2.85 


2.5 


23 






2.5 


24. 






2.5 


25 :.... 






2.5 


26 






2.5 


27. .. 






2.4 


28 






2.4 


29... 






2.4 


30 






2.4 


31 




2.4 




j 





Note.— Ice conditions January 1 to March 31, 1907, November 17, 1907, to March 21, 1906, and afttf 
November 9, 1908. 

Rating table for Little Muddy River near Williston, N. Dak,, for 1907 and 1908. 



Gage 
height. 

Feet. 


Dis- 
charge. 


hei^t. 


Dis- 
charge. 1 


height. 


charge, i 


Oa«e 
height. 


Dis. 
charge. 

8ec.-ft. 


See.-fL 


Feet. 


Sec.-ft. 1 


Feet. 


Sec.^. ! 


Feet. 


2.20 


5 


3.30 


61 


4.40 


405 


5.50 


930 


2.30 


6 


3.40 


74 1 


4.50 


450 1 


5.60 


980 


2.40 


7 


3 50 


92 


4.60 


495 , 


5.70 


1,035 


2.50 


9 


3.60 


114 


4.70 


540 1 


5.80 


1,090 


2.60 


12 


3.70 


140 , 


4.80 


585 1 


5.90 


1.145 


2.70 


16 


3.80 


170 1 


4.90 


630 1 


6.00 


1,200 


2.80 


21 


3.90 


203 , 


5.00 


680 


6.20 


1,310 


2.90 


27 


4.00 


239 


5.10 


730 1 


6.40 


1,430 


3.00 


34 


1 4.10 
1 4,20 


277 


6.20 


780 


6.60 


1,550 


3.10 


42 


318 


5.30 


830 1 


6.80 


1,670 


3.20 


51 


4.30 


361 


6.40 


880 1 

1 







Note.— The above table is not applicable for Ice or obstructed-channel conditions. It is based on dis* 
charge measurements made during 1904 to 1908, and Is well defined between gage heights 2.2 feet and 
4.0 feet. Above gage height 4.0 feet the rating curve is based on one measurement at gage helght«5.4 feet. 

Monthly discharge of Little Muddy River near WillisUm, N, Dak., for 1907 and 1908. 
[Drainage area, 800 square miles.) 





Month. 


Discharge in second-feet. 


Per 
square 
mile. 


Run-off. 






Maximum. 


Minimum. 


Mean. 


Depth in 

inches on 

drainage 

area. 


Total in 
acre-feet. 


Accu- 
racy. 


Anrif... 


1907. 


1,140 
114 
34 
21 
9 
12 
9 
9 


83 
34 
16 

7 
6 
7 
9 
9 


696 
60.0 
26.2 
11.5 
6.4 
9.0 
9.0 
9.0 


0.870 
.074 
.033 
.014 
.0060 
.011 
.011 
.011 


0.97 
.09 
.04 
.02 
.009 
.01 
.01 
.007 


41,400 
3.630 
1,660 
707 
394 
536 
553 
286 


B. 


Ky.::. .:::::::::::::::::::::: 


A. 


Jane 


B. 


lair 


C. 






C, 






C. 






r. 






r. 




^ 






1 








49.100 








J 


. 
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Monthly dUcharge of LiUle Muddy River near WUlisUm, AT. Dak., for 1907 and 1908— 

Continued. 



Month. 



Discharge in seoond-feet. 



Run-off. 



Maxlmom. 



Minimum. 



Mean. 



' T>or Depth in ' 
amu^ inches on Total In 
mile <*™*n*«® acre-feet. 



Accu* 
racy. 



March 2231. 

April 

May 

June 

July 

August 

Reptember 

October 

November 1-9. 



1906. 



27 

1,580 

170 

361 

21 

6 

7 



20.9 
214 
48.1 
74.2 
8.7 
5.0 
5.4 
7.1 
6.1 



0.026 


0.01 


.268 


.30 


.060 


.07 


.093 


.10 


.011 


.01 


.0062 


.007 


.0068 


.008 


.0089 


.01 


.0076 


.003 



415 

12,700 

2,960 

4,420 

535 

307 

321 

437 

109 



The period . 



22.200 



LITTLE HISSOUBI BIVEB DBAINAGE BASIN. 
DESCRIPTION. 

Little Missouri River rises in northeastern Wyoming, flows north- 
ward and slightly to the east through the southeastern comer of 
Montana and the northwestern comer of South Dakota into North 
Dakota, parallels the western boundary of North Dakota, near the 
middle of which it turns sharply and flows eastward to Missouri 
River at the Fort Berthold Indian Reservation. Its length by gen- 
eral course is about 270 miles and its drainage area comprises some- 
what more than 10,000 square miles. 

The Little Missouri has many small tributaries that arfe dry during 
the greater part of the year. Its only important tributary is Beaver 
Creek, which flows northward nearly parallel to the river for 130 
miles through eastern Montana and enters the river at its big bend. 
This creek drains about one-fifth of the entire basin. 

The upper portion of the area is mountainous, but the river flows 
for the most part through the high prairies — a rolling country with 
occasional ranges of steep hills carrying a little timber. Near the 
mouth of the river its altitude is 1,725 feet above sea level, but most 
of the basin in North Dakota is between 2,000 and 3,300 feet above 
sea. In the portion of the basin in North Dakota the mean annual 
rainfall is 12 to 16 inches, more than half of which falls in the months 
of May, June, and July; hence flood flows are most likely to occur 
in the river at two periods — in March or April, when the snow goes 
off, and in late May, June, or early July, following heavy precipita- 
tion. The flow is, however, very irregular. All the lower course of 
the river is through badlands, and as a result the stream is very 
flashy, rising suddenly after violent storms when there is a quick 
run-off from the hillsides. In a single day its discharge sometimes 
increases from a few score second-feet to as many thousands. 
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SURFACE WATER SUPPLY, 1907-8. 



On account of the great fluctuations in the flow of the stream, the 
unfavorable nature of the topography, and the absence of any rock 
in place that would afford a really good foundation for structures, 
no projects for the utilization or diversion of the main stream in its 
lower portion in any extensive manner, either for power or irriga- 
tion, have ever been found. 

The following stations have been maintained in this basin: 

Little Missouri River at Alzada, Mont., 1904-1906. 
Little Missouri River at Camp Crook, S. Dak., 1903-1906. 
Little Missouri River at Medora, N. Dak., 1903-1908. 

LITTLE MISSOURI RIVER AT MEDORA, N. DAK. 

This station, which is located at Medora, N. Dak., where the river 
is crossed by the Northern Pacific Railway, was established May 12, 
1903, to determine the value of the stream for irrigation. The 
drainage area above this point is 5,780 square miles. 

The gage datum has not been changed. The channel is very 
unstable and changes in depth at every flood. Satisfactory rating 
curves can not be made without very frequent discharge measure- 
ments, and the monthly estimates are liable to Ikrge errors; but as 
these errors are in considerable part compensating, the annual totals 
are supposed to be fairly good. 

The station was discontinued October 31, 1908. 

Discharge nuasurements of Little Missouri River at Medora^ N. Dak.^ in 1907 and 1908. 



Date. 



1907. 

May 29 

July 28: ... . 



1908. 

May 15 

May 27 

August 14a.. 
August 15 a.. 
August 16o. . 



Hydrographer. 



Width, 



T. R. Atkinson 

Chandler and Atkinson. 



P.N.Ford 

do 

E. F. Chandler. 

do 

do 



Fed. 
330 

148 



278 
53.5 
54 
80 



Area of Gage 
section, hei^t. 



Sq.ft. 
1,810 
378 



221 
782 



Feet. 
12.08 
4,79 



3.74 

7.13 
3.40 
3.50 
4.28 



Dis- 
charge. 



Sec.^t. 
14.000 
1,020 



366 

3,890 

70 

81 

267 



a Made by wading. 
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Daily gage height, in feet, o/LiUU Missouri River at Medora, N. Dak.Jor 1907 and 1908, 
(Carl Anderson and Agnus Pelette. observers.] 



Day. 



1907. 



19QB. 



Jan. 



Feb. 



8.0 
a9 
9.3 
8.7 

7.8 
7.1 
6.9 
6.4 
5.9 

6.7 
&.6 
6.0 



Mar. 



4.6 
4.1 
4.2 
4.4 
4.7 

5.0 
6.3 
5.2 
6.2 
5.1 

5.0 
6.0 
4.8 
4.9 
6.2 

6.4 
5.4 
5.4 
6.4 
5.4 

5.5 
6.6 
6.6 
6.3 
5.0 

4.7 
4.5 
4.3 
4.1 
4.0 
4.0 



6.0 
5.8 

5.6 
5.4 
5.2 

4.8 
6.0 

5.2 
4.4 

4.2 
4.0 
3.9 

3.8 
3.7 
3.6 
3.5 
3.6 
3.8 



Apr. 



4.0 
3.9 
3.9 
3.8 



3.7 
3.7 
3.7 
3.7 
3.8 

3.8 
3.8 
3.8 
3.8 
3.8 

3.7 
3.7 
3.6 
3.6 
3.5 

3.5 
3.5 
3.5 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 
3.4 



4.6 
4.6 
4.6 
4.8 
4.6 

4.4 
4.3 
3.9 
3.6 
3.6 

3.5 
3.4 
3.3 
3.3 
3.2 

3.2 
3.2 
3.2 
3.2 
3.2 

3.1 
3.1 
3.0 
3.0 
2.9 

2.9 
4.9 
4.6 
4.3 
4.2 



May. 



3.4 
3.4 
3.4 
3.4 
314 

3.4 
3.4 
3.4 
3.4 
3.4 

3.4 
3.4 
3.4 
3.3 
3.3 

3.3 
3.3 
3.3 
3.3 
3.3 

3.3 
3.3 
3.3 
3.4 
3.5 

10.0 
11.3 
11.5 
12.3 
12.8 
11.0 



4.1 
4.1 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
3.8 

3.7 
3.6 
3.4 
3.2 
3.7 

3.6 
3.5 
3.4 
3.4 
3.9 

4.6 
6.2 
5.4 
6.0 
6.6 

7.1 
7.1 
7.1 
7.0 
7.2 
7.3 



June. 



10.0 
9.2 
8.4 
7.6 
6.7 

6.0 
5.8 
5.7 
5.8 
5.8 

5.9 
5.9 
6.0 
6.0 
6.1 



6.2 
6.4 
6.2 
5.8 

5.6 
5.4 

12.8 
14.6 

10.0 

8.0 
6.2 
5.6 
4.8 
4.7 



7.8 

ao 

8.1 

a5 

9.0 

10.3 
10.1 
9.0 
8.2 

7.7 

7.0 
6.5 
5.8 
5.5 
5.4 

5.3 
6.0 

4.8 
4.7 
4.7 

4.6 
4.5 
4.3 
4.2 

4.8 

6.2 
5.8 
5.9 
5.8 
5.C 



July. 



4.7 
4.6 
4.6 
4.6 
4.6 

4.7 
4.6 
4.5 
4.5 
4.7 

5.1 
6.7 
5.8 
6.1 
6.9 

6.0 
5.5 
4.7 
6.3 
6.3 

6.7 
6.4 
6.0 
5.6 
7.0 

8.5 
5.6 
4.8 
4.7 
4.7 
4.7 



5.5 
4.5 
4.4 

4.3 
4.0 

4.0 
3.9 
3.9 
3.9 
3.9 

3.9 
3.9 
3.7 
3.7 

3.6 

3.9 
4.0 
4.2 
4.0 
4.0 

4.0 
4.0 
5.2 
4.7 
4.0 

4.0 
3.8 
3.7 
3.7 
3.6 
3.5 



Aug. 


Sept. 


4.8 


3.3 


4.8 


3.3 


4.6 


3.2 


4.4 


3.2 


4.2 


3.2 


4.0 


3.2 


3.9 


3.1 


3.8 


3.1 


3.8 


3.1 


3.7 


3.1 


3.6 


3.1 


3.5 


3.0 


3.5 


3.0 


3.4 


3.0 


3.4 


3.0 


3.4 


3.0 


3.3 


3.0 


3.3 


3.0 


3.3 


3.0 


3.3 


3.1 


3.2 


3.1 


3.2 


4.0 


3.2 


4.3 


3.2 


3.9 


3.2 


3.6 


3.1 


3.4 


3.1 


3.3 


3.2 


3.2 


3.4 


3.2 


3.4 


3.2 


3.3 




3.4 


3.2 


3.2 


3.2 


3.2 


3.2 


3.2 


3.2 


3.2 


3.2 


3.2 


3.2 


3.2 


3.1 


3.2 


3.0 


3.2 


3 : 


3.2 


3.0 


3.2 


3.0 


3.2 


3.0 


3.2 


3.8 


3.2 


3.4 


3.6 


3.2 


4.5 


3.0 


5.0 


3.0 


4.6 


3.8 


4.0 


3.4 


3.7 


3.1 


3.4 


3.0 


3.4 


3.0 


3.4 


3.0 


3.4 


3.0 


3.4 


3.4 


3.4 


4.0 


3.4 


3.6 


3.4 


3.5 


3.4 


4.0 


3.3 


4.2 


3.2 





Oct. 


Nov. 


Deo. 


3.1 
3.1 
3.2 
3.2 
3.2 

3.1 
3.1 
3.1 
3.1 
3.1 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
2.9 

2.9 
2.9 
2.9 
2.9 
2.9 

2.9 
2.9 
2.9 

2.8 
2.8 
2,8 

4.0 


2.8 
2.8 
2.8 
2.8 
2,8 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2,8 
2.8 
2.8 
2.8 


2.8 
2.7 
2.7 
2.7 
2.7 

2.7 
2,7 
2.7 
2.7 
2.7 

2.7 
2.7 
2.7 
2.7 

"is 


3.8 






3.6 






3.4 






3.2 






3.2 






3.2 
3.8 
4.0 
4.0 


















3.8 






3.8 






3.6 






3.7 






3.9 






3.9 






4.0 






4.0 






4.4 







5.0 

5.9 
6.0 
5.8 
4.7 
4.4 


























4.3 






4.2 






4.1 






3.9 
3.7 
3.4 



















a Maximum recorded gage height was 16.0 feet at 7 a. m. 
Note,— Probable Ice ponditions January 1 to February 16, 1907, December 15, 1907, to March 13, 1908. 
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SUKFACE WATER SUPPLY, 1907-8. 
Rating tabUafor Little Missouri River at Medora^ N. Dak, 

MARCH 23. 1906. TO MAY 25. 1907. 



Gase 


Dis- 
charge. 


Oafe 
height. 


Dis- 


Oa«e 
height. 


Dis- 
charge. 

See.-ft. 


Oage 
heigit. 


Dis- 
charge. 

8ec.-ft. 


Feet. 


Sec-ft. 


Feet. 


8ee.-ft. 


Feet. 


Feet. 


3.30 


29 


4.60 


503 


6.90 


1,295 


7.40 


3,000 


3.40 


54 


4.70 


547 


6.00 


1.380 


7.60 


3,280 


3.50 


85 


4.80 


502 


6.10 


1,470 


7.80 


3.580 


3.60 


118 


4.90 


f39 


6.20 


1,565 


8.00 


3.890 


3.70 


162 


6.00 


688 


6.30 


1,666 


8.20 


4,210 


3.80 


187 


6.10 


740 


6.40 


1,770 


8.40 


4,530 


3.90 


223 


. 6.30 


795 


6.50 


1,880 


8.60 


4,860 


4.00 


• 260 


6.30 


866 


6.60 


1,990 


8.80 


5,170 


4.10 


298 


6.40 


920 


6.70 


2,100 


9.00 


5,500 


4.20 


337 


6.50 


990 


6.80 


2,223 


9.20 


5,840 


4.30 


377 


6.(0 


1,060 


6.90 


2.340 


1 9.40 


6,180 


4.40 


418 


1 6.70 


1,135 


7.00 


2,470 


( 




4.50 


460 


6.80 


1.215 


! 7.20 


2,730 







Note.— The above table is not applicable for ice or obstnicted-channel conditions. It is based on fiftccfi 
discharge measurements made durmg 1906-6, and is fiairly well defined below gage height 9.0 feet 

MAY 26, 1907. TO JULY 23. 1908. 



2.70 


4 


2.80 


8 


2.90 


14 


3.00 


24 


3.10 


44 


3.20 


80 


3.30 


120 


3.40 


166 


3.50 


210 


3.60 


260 


3.70 


315 


3.80 


370 


3.90 


m 



4.00 


490 


4.10 


650 


4.20 


615 


4.30 


680 


4.40 


750 


1 4.50 


820 


4.eo 


890 


, 4.70 


970 


4.80 


1,050 


1 4.90 


1,130 


1 6.00 


1.220 


6.10 


1,310 


6.20 


1,400 




NoTP..— The above table is not applicable for ice or obstnicted-channel conditions. It is based on Iwr 
discharge measurements made during 1907-8. and is only approximate. 

JULY 24 TO OCTOBER 31, 1908. 



3.00 


16 


3.80 


.39 


4.60 


410 


5.40 


930 


3.10 


23 


3.90 


162 


4.70 


466 


6.50 


1,010 


3.20 


34 


4.00 


186 


4.80 


620 


6.60 


1,090 


3.30 


46 


4.10 


213 


4.90 


680 


5.70 


1,170 


3.40 


60 


4.20 


243 


6.00 


640 


6.80 


1,250 


3.50 


77 


4.30 


277 


6.10 


710 


6.90 


1,340 


3.60 


96 


4.40 


316 


6.20 


780 


6.00 


1,430 


3.70 


117 j 


4.50 


360 


5.30 


850 







Note— The abovt> table is not applicable for ice or obstnicted-channel conditions. It is based on three 
discharge measurements made during this period and upon the general form of the preoedhig curves. It 
IS only approximate. *- — o 
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Monthly (Hscharge of Little Missouri River at Medora^ N. Dak., for 1907 and 190S. 
[Drainage area, 5.780 square miles.] 



Mooth. 



Discharge in second-feet 



IfitTtufH irn^ 



Minimum. 



Mean. 



Per 
square 
mile. 



Run-off. 



Depth in 
incneson 
drainage 



Totalin 
acre-feet 



Accu- 
racy. 



B. 
B. 
B. 
B. 
C. 
C. 
D. 
D. 
D. 



1907. 
February 17-28. . 

March 

April 

MVy 

June 

July 

August 

September 

October 

November. 

December 1-14.. 



The period. 



March 14-31. 
Aprfl 

**ay 

June 

July 

August 

September. 
October.... 



1908. 



The period. 



6,010 

1,000 

260 

15,500 

19,000 

0,460 

1,060 

680 

80 

8 



688 

260 

54 

29 

970 

820 

44 

24 

8 

8 

4 



2,890 
671 
142 
2.600 
4,160 
1,820 
290 
115 
29.5 
&0 
4.3 



a500 
.116 



.720 

.315 

.050 

.020 

.0061 

.0014 

.00074 



a22 
.13 
.03 
.50 
.80 
.36 
.06 
.02 
.006 
.002 
.0004 



68,800 

41.300 

8,450 

154.000 

248.000 

112,000 

17,800 

6.840 

1,810 

476 

119 



.| 660,000 I 



2,270 

1,130 

4,160 

10,200 

1,700 

640 

243 

1,430 



210 
14 
80 

615 
77 
34 
16 
34 



936 
383 
1.280 
3,320 
473 
945 
56.9 
204 



.162 

.066 

.221 

.574 

.062 

.016 

.0098 

.061 I 



.11 
.07 
.25 
.64 
.00 
.02 
.01 
.06 



33.400 
22.800 
78.700 
196.000 
29.100 
5.810 
3,390 
I 18.100 



I 



T 



389,000 



KNIFE BIVEB DBAINAGE BASIN. 



DESCRIPTION. 



Knife River rises in the northeastern portion of Billings County, 
N. Dak., and flows eastward to Missouri River at Stanton, N. Dak., 
90 miles in a direct line. It drains a basin whose greatest width is 
40 miles and whose area comprises about 2,500 square miles. One- 
fifth of this basin is drained by the chief tributary. Spring Creek, 
which enters the Knife about 20 miles above its mouth. 

Altitudes range from 1,700 to 2,500 feet above sea level. The 
mean annual rainfall varies from 15 to 17 inches. There are no 
forests and only a few scattered trees along the streams. 

Through most of the year the flow is small, but owing to the steep 
slopes of the sides of the valley there are occasional sudden floods 
after heavy rains. 

The land in the lower portion of the valley is very favorably located 
for irrigation if the flood waters can be stored, but no really economical 
localities for storage have yet been found. 

One station has been maintained in this basin: 

Knife River at Broncho, N. Dak., 1903 to 1908. 
31260— IRR 246—10 14 
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SURFACE WATER SUPPLY, 1907-8. 



KNIFE BIVEB AT BRONCHO, N. DAK. 

This station, which is located at C. D. Smith's ranch, in the SE. 
i sec. 4, T. 142 N., R. 90 W., the former site of the post-oflBc^ of 
Broncho, N. Dak., was estabhshed on May 29, 1903, to determine 
the amount of water available for irrigation. 

Spring Creek enters about 15 miles below the station and Elm 
Creek one-half mile above. The drainage area is 1,260 square miles. 

The station was originally 2 miles farther down the river, but it 
was moved to its present location March 23, 1905, and since that time 
the gage datum has been unchanged. The drainage areas at the two 
locations are practically identical, the area at the lowest point being 
perhaps about 5 square miles greater. 

The channel conditions at this point do not change perceptibly. 
SuflBcient discharge measurements at high stages have not yet been 
made to check the rating curve satisfactorily, but it is approximately 
defined. 

Discharge measurements of Knife River at Broncho^ N. Dak. in 1904-1908. 



Date. 



1904. 

AprilQ 

July2o 

August 6«..., 
August 21 a.. 
August 24 «.. 
October 29 o. 



1906. 
March 23... 

July 3 

Julys 

Do 

Augusts... 
August 26.. 
October 17. 



Hydrographer. 



E. F. Chandler 

Raymond Richards.. 

do 

E. F. Chandler 

....do 

L. L. Wilcox 



E. F. Chandler 

Chandler and Richards.. 

do 

do 

Raymond Richards 

do 

do 



1906. 

Aprill2 ] E. F. Chandler. 

Dob I do 

August 27o do 



1907. 
April 13.... 

May 30 

July 27 a..., 



1908. 

May 30 

August 10 o.. 



T. R. Atkinson 

do 

Chandler and Atlcinson. 



P.N.Ford 

E. F. Chandler. 



Width. 



Area of Oaee ' Dis- 
section, hei^t. charge. 



Feet. 

87 
16 



10 

10.5 

52 

47 

31.5 

11 



34 
13 
17 



40 

23.5 

18 



34 
9 



Sf.ft. 
616 
23 
6.2 
9.0 
7.4 
10 



8.6 
8.4 

261 

233 
40 
2.9 
6.3 



97 
11 

28 



33.2 
13.0 
31.4 



74.8 
5.0 



Feet. 

11.32 
.86 
.71 
.85 
.80 



3.89 

3.6 

7.51 

6.92 I 

4.05 

3.35 

3.37 



4.08 
4.06 
3.87 



4.40 
3.80 
4.04 



4.30 
3.34 



8ee.-fi. 

2.010 
13.5 
2.9 
■S.6 
4.2 
5.2 



18 

0.8 
632 
486 

44 

2 

3.1 



35.4 
39L0 
13.5 



51.1 
18.6 
30.3 



61 
2.1 



a Made by wading. 



l> Made 3 miles above the gage. 
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Daily gage height, in feet, of Knife River at Broncho , N, Dak., for 1907 and 1908. 

[C. D. Smith, observer.] 



Day. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1907. 
1 




5.4 
5.3 
5.2 
6.3 
6.1 

5.4 

4.9 

4.7 

4.6* 

4.5 

4.5 
4.4 
4.4 
4.3 
4.3 

4.2 
4.2 
4.2 
4.2 
4.2 

4.2 
4.2 
4.2 
4.2 
4.2 

4.1 

4.1 
4.1 
4.1 
4.0 


4.0 
4.0 
4.0 
4.0 
4.0 

3.9 
3.9 
3.9 
3.0 
3.9 

3.9 
3.9 
3.0 
3.9 
3.9 

3.9 
3.9 
3.9 
3.8 
3.8 

3.8 
3.8 
3.8 
3.8 
3.8 

3.8 
3.9 
3.9 
3.9 
3.0 
3.9 

4.1 
4.0 
3.8 
3.8 
3.8 

3.8 
3.7 
3.7 
3.7 
3.6 

3.6 
3.7 
3.7 
3.7 
3.7 

3.7 
3.9 
4.1 
4.1 
4.2 

4.5 

6.15 

7.15 

7.35 

7.4 

6.5 
5.7 
4.7 
4.4 
4.2 
4.2 


3.8 
3.8 
3.8 
3.8 
3.8 

3.8 
3.8 
3.8 
3.8 
3.8 

3.8 
3.8 
3.9 
3.9 
3.9 

3.9 
4.0 
4.0 
3.9 
3.9 

3.9 
8.9 
5.7 
4.7 
4.6 

4.2 
4.1 
4.1 
4.0 
3.9 

4.2 
4.2 
4.6 
5.3 
8.75 

7.96 

7.35 

6.4 

6.0 

5.3 

4.8 
4.3 
4.2 
4.1 
4.1 

4.0 
3.9 
3.8 
4.25 
5.4 

4.95 

4.4 

4.15 

4.05 

4.0 

4.2 
4.2 
4.0 
3.95 
3.9 


3.0 
3.8 
3.6 
3.6 
3.6 

3.6 
3.5 
3.5 
3.4 
3.4 

3.4 
3.4 
3.4 
3.5 
3.5 

3.5 
3.6 
3.6 
3.6 
3.6 

3.6 
3.7 
3.7 
3.7 
8.6 

3.6 
4.1 
3.0 
3.9 
3.8 
3.7 

3.8 
3.8 
3.8 
3.8 
3.8 

3.8 
3.7 
3.6 
3.6 
3.6 

3.6 
3.5 
3.5 
3.5 
3.4 

3.4 
3.5 
3.5 
3.6 
3.6 

3.6 
3.5 
3.4 
3.4 
3.4 

3.4 
3.5 
8.5 
8.5 
8.5 
3.5 


3.6 
3.5 
3.4 
3.4 
3.4 

3.4 
8.4 
3.4 
3.4 
3.4 

3.4 
3.4 
3.4 
3.4 
3.4 

8.4 
3.4 
3.4 
3.4 
3.4 

3.4 
3.4 
3.4 
4.1 
3.9 

3.8 
3.8 
3.8 
3.7 
3.6 
3.6 

8.4 
3.4 
3.4 
3.4 
3.4 

3.4 
3.4 
3.4 
3.4 
3.4 

3.4 
3.4 
3.4 
3.4 
3.4 

3.4 
3.4 
3.4 
3.4 
3.4 

3.4 
3.4 
3.4 
3.5 
3.5 

3.5 
8.5 
8.5 
8.5 
3.4 
3.4 


3.6 
8.6 
3.6 
3.5 
3.5 

3.5 
3.5 
3.4 
3.4 
3.3 

8.3 
3.3 
3.3 
3.3 
3.3 

3.3 
3.3 
3.3 
3.3 
3.3 

3.3 
8.3 
3.3 
8.3 
3.3 

3.3 
3.4 
8.4 
3.4 
3.4 

3.4 
3.4 
3.4 
3.4 
3.4 

3.4 
3.4 
3.4 
3.4 
3.3 

3.3 
3.3 
3.3 
3.3 
3.2 

3.2 
3.2 
3.1 
3.1 
3.2 

3.2 
8.3 
3.8 
3.3 
3.3 

8.8 
3.3 
8.3 
8.3 
3.4 


3.4 
3.4 
8.4 
3.3 
3.3 

3.3 
3.3 
3.3 
3.3 
3.3 

3.3 
3.3 
8.3 
8.4 
3.4 

3.4 
3.4 
3.4 
3.4 
3.4 

3.4 
3.5 
3.5 
3.5 
8.5 

3.5 
3.5 
3.5 
3.5 
3.5 
3.5 

3.4 
3.4 
3.4 
3.4 
3.4 

3.4 
3.4 
3.4 
3.4 
3.4 

8.4 
3.4 
3.4 
3.4 
3.4 

3.4 
3.4 
3.4 
3.4 
3.4 

3.4 
3.7 
8.7 
3.6 
3.5 

3.5 
3.5 
3.5 
8.6 
8.5 
8.5 


3.5 
3.5 
3.5 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 
3.5 

3.5 
3.5 
3.5 
8.5 
3.5 

3.5 
3.5 
3.5 
3.5 
3.5 


3 5 


2 




8.5 


3 




3 5 


4 




3 5 


5 




3.5 


6 




8 5 


7 




3.5 


8 . . ... 




3 5 


9 




3.5 


10 




3.5 


11. 




3 6 


12 




8 6 


13 




8 6 


14 




3! 6 


15 






16 






17 






18 






19 






20 






21 






22 






23 






34. 






25 






26 






27 






28 






29 






30 






31 






1906. 
1 




4.7 
4.6 
4.6 
4.7 
7.35 

6.5 
5.4 
5.2 
5.2 
4.6 

4.5 
4.5 
4.5 
4.6 
4.6 

4.4 

4.2 
4.1 
4.0 
4.0 

3.0 
3.9 
3.9 
3.8 
3.8 

3.8 
3.9 
4.4 
4.3 
4.2 




3.5 
3.5 
3.5 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 
3.5 

3.4 
3.4 
3.4 
3.4 
3.4 

3.4 
3.4 
3.4 
3.4 
8.4 

3.4 




2 






3 






4 . 






5 






6 






7 






8 






9 






10 






11 






12 


6.1 
7.1 
7.7 
6.9 

6.4 

5.65 

5.5 

5.5 

6.3 

6.0 
6.3 
6.2 
6.0 
5.5 

5.0 
4.9 
4.8 
4.8 
4.8 
4.7 




13 




14 




15 




16 

17 





18 




19 




20 




21 




22 




23 






24 






25 






26 






27 






28 






20 






30 






31 













NoTB.^Probable ice oonditioiis December 15, 1907, to March 11, 1908, aod after November 21, 1908. 
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SURFACE WATER SUPPLY, 1907-8. 

Raimg tables for Knife River at Broncho, N, Dak, 

FOR 1904. 

[TDdireot method for shifting channelB used for 1904.] 

FOR 1905-1008. 



hd^t. 


DIs- 
(dutrge. 


Oace 
height. 


Dis- 
charge. 


heigSt 


Dis- 
charge. 


hei^t. 


Dis- 
charge. 


Feet. 


Sec-ft 


FeeL 


8ee.-ft. 


Feet. 


^«^- 


Feet. 


Sec.-fL 


3.10 




4.00 


05 


0.10 


8.20 


776 


3.20 




4.70 


108 


0.20 


354 


8.40 


821 


3.30 




4.80 


122 


0.30 


373 


8.00 


807 


3.40 




4.90 


136 


0.40 


302 


8.80 


013 


3.fi0 




5.00 


151 


6.60 


411 


0.00 


000 


3.00 


10 


5.10 


106 


0.00 


431 


0.20 


1,010 


3.70 


14 


5.20 


181 


0.70 


451 


0.40 


1.000 


3.80 


19 


5.30 


197 


0.80 


471 


0.00 


1,110 


3.90 


25 


5.40 


210 


0.00 


402 


0.80 


1.160 


4.00 


32 


5.60 


232 


7.00 


513 


10.00 


1,210 


4.10 


40 


5.00 


240 


7.20 


555 


11.00 


1,400 


4.20 


40 


5.70 


200 


7.40 


607 


12.00 


1,710 


4.30 


50 


5.80 


283 


7.00 


041 


13.00 


2,000 


4.40 


70 


5.90 


300 


7.80 


085 


14.00 


2,310 


4.60 


82 


0.00 


318 


8.00 


720 







Note.— The above table is not applicable for ice or obetructed-channel conditions. It is based on dl»' 
charge measurements made during 1005-1006 and is well defined between gage heights 3.2 feet and 4.5 feet 
Above 4..^ feet the rating curve is based on two measurements. 

Daily discharge^ in second-feet ^ of Knife River at Broncho, N. Dak., for 1904. 



Day. 


Apr. 


May. 


June. 


July. 


Aug. 


sept 


Oct. 


Nov. 


Day. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


Oct. 
5 


Nov. 


1.... 


710 


330 


30 


14 




4 


3 


5.5 


16... 


670 


65 


62 




3 


3 


5.5 


2.... 


1,060 


200 


30 


12 




4 


3 


&5 


17... 


400 


65 


62 








5 


5.5 


3.... 


1,700 


231 


30 


12 




4 


3 


&5 


18... 


310 


65 


20 








5 


5.5 


4.... 


2,800 


164 


65 


12 




3 


3 


5.5 


10... 


106 


65 


26 








5 


5.5 


5.... 


3,600 


164 


65 


6 




3 


3 


5.5 


20... 


134 


65 


26 








&5 


&5 


6.... 


2,000 


164 


360 


6 




3 


3 


&5 


21... 


134 


58 


26 








5.5 


5.5 


1 . . . . 


2.000 


134 


231 


6 




3 


3 


&5 


22... 


120 


52 


20 








5.5 


5.5 


8.... 


2,200 


120 


310 


6 




3 


3 


6.5 


23... 


106 


45 


26 








5.5 


5.5 


9.... 


2,030 


106 


120 


6 




3 


3 


5.5 


24... 


134 


30 


26 








5.6 


5.5 


10.... 


1,020 


02 


213 


26 




3 


3 


&5 


25... 


164 


30 


26 








&5 


&5 


11.... 


1,680 


78 


164 


30 




3 


3 


&5 


26... 


164 


30 


26 








&5 


&5 


12.... 


1,620 


78 


30 


26 




3 


4 


5.6 


27... 


164 


30 


26 








5.5 




13.... 


1,500 


65 


4 


26 




3 


4 


&6 


28... 


180 


30 


20 








&5 




14.... 


1,040 


66 


2 


20 




3 


5 


&6 


20... 


106 


30 


26 




3 




5.5 




15.... 


830 


65 


65 


14 




3 


5 


5.5 


30... 


106 


39 


26 




3 




5.5 






















31... 




30 






3 


&6 





Note.— These discharges were obtained by the indirect method for sliifting channels. 
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Monthly (Hscharge of Knife River at Broncho, N. Dak., /or 1904-1908, 
[Drainage area, 1,260 square miles.) 



Month. 



Discharge in seoond-feet. 



Maximum. 



Minimum. 



Mean. 



Per 
square 
mile. 



Run-off. 



Depth in 

inches on 

drainage 

area. 



Total in 
acre-feet. 



Accu- 
racy. 



April 

May 

Jane 

July 

August 

September.. 

October 

November. . 



1904. 



I 



3,600 
330 
360 
39 
4.0 
4.0 
5.5 
5.5 



The period... 

1905. 

March 23-31 

April 

M»y 

June , 

July 

August 

September 

October , 

November 1-26 



The period,.. 
1906. 

iS"::::;::::::::: 

June 

July 

August 

September 

October 

November 1-16 



25 

14 

25 

597 

555 

283 

4 

5.5 
7.0 



1.100 

2,410 

2,420 

1.700 

36 

22 

10 

10 



The period... 
1907. 



April.. 

M*y 

June 

July 

August 

September 

October 

November 

December 1-14.. 



373 

32 

266 

40 

40 

10 

7 

7 

10 



The period... 
1906. 



March 12^1 . 

JS?-::::::::::: 

June 

July 

August 

September 

October 

November 1-21. 



Thep^od.. 



586 
597 
902 
19 
7 
4 
14 
7 



106 

39 

2 

5 

3.0 
3.0 
3.0 
5.5 



1,040 
94.8 
72.9 
10.3 
3.65 
3.10 
4.42 
5.50 



0.825 
.075 
.058 
.0062 
.0029 
.0025 
.0035 
.0044 



14 

4 
4 
4 
4 
1 

2 
2 



8.5 
5.5 

44 

16 

16 

10 
7.0 

10.0 



32 
19 
19 
4 
4 
2 
2 
7 
7 



106 
19 
10 
19 
4 
4 

4 
4 



18.3 
7.40 
10.4 
81.4 
58.3 
15.8 
1.42 
2.40 
4.06 



.015 

.0059 

.0063 

.065 

.046 

.013 

.0011 

.0019 

.0032 



116 

397 

748 

103 
24.6 
14.4 
9.71 
10.0 



.092 

.315 , 

.594 

.082 

.020 

.011 

.0077 

.0079 



98.7 
24.6 
38.2 
12.1 
8.29 
3.86 
4.32 
7.0 
7.1 



.078 

.020 

.030 

.0096 

.0066 

.0031 

.0034 

.0056 

.0056 



293 

102 

114 

156 
9.67 
4.58 
2.37 
5.52 
5.43 



.233 

.061 

.090 

.124 

.0077 

.0036 

.0019 

.0044 

.0043 



0.92 
.00 
.06 
.009 
.003 
.003 
.004 
.005 



.005 

.007 

.01 

.07 

.06 

.01 

.001 

.002 

.003 



.10 

.36 

.66 

.09 

.02 

.01 

.009 

.005 



.00 

.02 

.03 

.011 

.006 

.003 

.004 

.006 



.17 

.09 

.10 

.14 

.009 

.004 

.002 

.005 



61.900 
5,830 
4,340 
633 
224 
184 
272 
327 



73,700 



327 

440 

640 
4.840 
3,580 

972 
84.5 

148 

210 



11.200 



6,900 

24.400 

44,500 

6,330 

l.MO 

857 

597 

317 



85,400 



5,870 
1,510 
2.270 
744 
510 
230 
266 
417 
197 



12,000 



11.600 

6,070 

7.010 

9.280 

595 

282 

141 

339 



35,. 500 



Note.— The monthly estimates of flow for 1904 are only approximate. Monthly estimates lor 190{^ 
190S are sul^lect to some error due to the changing conditions at this station. 



Digitized by 



Google 



SM 



SrKFAl-E WATEH SUPPLT, 190^-i. 



HSAAT BIYSB PBABTAOE BAfilX* 
OESCKIPTION. 

Heart Rmr rieffi in ^itsieni Billiupi County* X, Duk., flows east- 
ward and iM>iitliMfitwanl fur aliout 100 miles by general course, then 
tmtm mhnMpllr to the north and mmh*a:st far 30 miles and etitera 
Mb^iuri Rjter mx Uandan. N. Dak. The entin^ dr&ma^ artia is 
3,350 square iiiili^. 

The Uirfpp<st tributary arr Big Muddy Creek, wfaieh entei>^ from 
the tiorth a few miles above tbe b^ bend and dr^Lini^ 4S0squtire miU^s. 
and Gn^en RiTrr, whieb i§ one of the headwiUeni and dramfi 340 
square ttiUe^t, 

AltitUiles Twnge fitim l,UOfiBet ibove sea level at Mandan to about 
2 J()0 ff^'t af ibe w«9«tera bomidary of the baeim. The mean annual 
ramfall t» from 13 tn 17 inrlies, of which abaul half talk in the ihi^e 
nvt^iithsi "f May. June, and July. Then? is no farentation, merely 
scattering fringes and pntves along the streams. 

In fKb b&^n one Mation has been maintained: 
U«wrT RiTfciMar Rkte^KMi, K. Dak, m& ta IMft. 



Tilt* !iiatii^n. which is WateJ al the steel highway bridge 10 miles 
south of Kkharvlton. X. Dak., in or m^ar sec. 21, T. 138» R. 02, iind 
haJf % mile bflow the mouih of Blacktail Ciifek, was t^tablii^hod 
May IS. tlKIS, to obtain d^td as to irngation possibilities* The 
dralna^ aii^a abiine thi»' [lotnt b 1^50 !K|iiare miles, 

TIh' d^tnm of tlie g»^ hts bef^n uncbani^d^ but the channel 
Ubitoni t^ n%)i {lentiaiieni and iKcastanaJ small changes in the rating 
curvf* are required. Xo eictfi^me h^gli t!il«ge measurements have yei 
K^it iduatiiei)* and nol enou|^ medtmu high stage measurements to 
imvjH^rly defiia* the upf^»r funlion of ibe niting ctirre; hence the 
eHtiiuate9i ^4" tVie extreme floods arv only approxunate. 



Dii»Miyr 




^i^imi^m, W. Dmk.t in imm-i9m. 



vn»ol 






« it ko& m< 
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Daily gage Height, in feet, of Heart River near Richardton, N'. Dale., /or i907 and 190S. 

[W. F. Church, observer.] 



Day. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug, 


Sept. 


Oct. 


Nov. 


1907. , 
1 ' 




6.4 
6.1 
5.9 
5.8 
5.7 

5.7 
5.6 
5.6 
5.6 
5.5 

5.5 
5.4 
5.4 
5.3 
5.3 

5.3 
5.3 
5.2 
6.2 
5.2 

5.1 
5.0 
4.9 

4.8 
4.8 

4.7 

4.6 
4.6 
4.6 
4.6 

5.5 
5.5 
5.5 
5.5 
5.5 

5.5 
5.5 
6.0 
6.5 
6.3 

6.0 
6.0 
5.9 
5.8 
5.7 

5.6 
5.0 
5.1 
4.9 

4.8 

4.7 
4.7 
4.7 
4.6 
4.6 

4.6 
4.7 
4.9 
4.9 
4.8 




4.5 
4.5 
4.5 
4.5 
4.5 

4.5 
4.5 
4.5 
4.5 
4.5 

4.5 
4.5 
4.4 
4.4 
4.4 

4.4 
4.4 
4.4 
4.4 
4.4 

4.4 
4.4 
4.4 
4.4 

4.4 

4.6 
4.8 
4.8 
4.8 
4.7 
4.6 

4.8 
4.7 
4.6 
4.6 
4 5 

4.5 
4.5 
4.5 
4.5 
4.4 

4.4 
4.4 
4.4 
4.4 

4.5 

4.5 
4.5 
4.4 
4.4 
4.7 

4.8 
4.9 
9.0 
10.5 
9.9 

8.3 
7.5 
6.2 
6.0 
5.8 
5.6 


4.5 
4.5 
4.4 
4.4 
4.4 

4.4 

4.5 
4.5 
4.5 
4.4 

4.4 

4.4 
4.4 
4.4 

4.4 

4.4 
4.4 
4.4 
4.4 
4.4 

4.4 
4.4 
44 
4.4 

4.6 

6.1 
5.0 
4.8 
4.7 
4.6 

5.5 
5.4 
5.5 
5.7 
7.6 

6.8 
7.0 
6.7 
6.0 
5.6 

5.3 
5.2 
6.0 
6.0 
5.9 

5.7 
5.4 
5.2 
5.1 
5.0 

4.9 
4.9 

4.8 
4.8 

4. H 

4.8 
4.8 
4.7 
4.7 
4.7 




4.5 
4.4 
4.4 

4.3 
4.2 

4.1 
4.1 
4.1 
4.4 
4.2 

4.3 
4.2 

ae 

6.0 

5.8 

5.6 
5.4 
5.3 
5.1 
6.8 

8.1 
6.6 
8.6 
7.9 
7.8 

7.6 
7.2 
6.4 
4.9 
4.8 
4.7 

4.6 
4.5 
4.5 
4.5 
4.4 

4.4 
4.4 

4.3 
4.3 
4.3 

4.3 
4.3 
4.3 
4.3 
4.3 

4.3 
4.3 
4.3 
4.3 
4.4 

4.4 

4.5 
4.6 
4.7 
4.7 

4.6 
4.5 
4.5 
4.4 

5.0 

4.^ 


4.6 
4.5 
4.6 
4.6 
4.5 

4.4 
4.4 
4.4 
4.4 
4.4 

4.4 
4.4 
4.3 
4.3 

4.2 
4.2 
4.2 
4.1 
4.1 

4.1 
4.1 
41 
4 8 
4 4 

4 3 
4 3 
4 3 
43 
42 
42 

4 6 
45 
4 5 
4 4 
4 3 

4 3 
42 
42 
4 2 
4 2 

4 2 
41 
4 1 
4 1 
4 1 

4 1 
41 
41 
41 
4 1 

4 1 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 


42 
4 2 
4 2 
41 
4 1 

41 
4 1 
41 
41 
4 

4 
4 
4 
4 
4 

4 
4 
4 
40 
4 3 

4 3 
4 3 
42 
4 2 
4 2 

4 1 
41 
41 
41 
41 

4 1 
41 
4 1 
4 
4 

4 
4 
4 
3.9 
3.9 

3.9 
3.9 
3.9 
3.9 
3.9 

3.9 
3.9 
3.9 
• 3.9 
3.9 

3.9 
3.9 
3.9 
3.9 
41 

42 
4 2 
4 2 
4 2 
42 


4 2 
4 2 
4 2 
4 2 
4 2 

4 2 
42 
4 2 
42 
4 2 

4 2 
42 
4 2 
4 2 
4 2 

42 
4 2 
4 2 
4 2 
4 2 

4 2 
4 2 
4.2 
4 2 
42 

4 2 
42 
42 
4 2 
4 3 
43 

42 
4 2 
4 2 
42 
4 3 

43 

il 

42 
4 2 

4 2 
4 2 
4 2 
4 2 
42 

4 2 
42 
4 2 
4 3 
4 4 

. 4 6 
4 8 
5.1 
5.9 
5.7 

5.4 
5.1 
4 9 

4 8 
4 7 
46 


42 
4 2 
42 
42 
42 

4 2 


2 




3. 




4 1 




5 




6 1 1 


7 1 


4 2 
42 
42 


8 . . • • 


9 ::•:::::: c ' 


io:::::::::::::::...J: :::::::: 


n 1 




12 1 1 




13 




14.. - 




15 






16 

17* ^ . . . , ♦ 


5.2 
ft,7 
H,l 
7.7 

7,1 


tV.9 
lai 

1J.4 
14.2 




1 18..... 

ii..,„. 

ao_ 




1 n..... 

a. . 




liEEF;;;;:; 


IL7 
47 


12. S 
10.9 
10.8 

g.7 

B.3 
7.7 




» 1 




* 

5: i 




JO.::.:::::::::::::::':::.:::: 
» 

, :- 


40 


J-.... . . 


40 
46 
45 
44 

44 

43 
43 


1, 


A _ _ -,;:::..„ 


4. 


:' i: :. 


b 7.,. 


1 i..,..:::: :::::::::"::::: ■;:: 


T ^— ^ - . " r ■ " " 


10...... . ... 




n .__, _„. 


4« 
5.7 

5.4 

7,0 




u. ..,..„. .„. ;i..„,. 




n . 




1*. .,.„„.,:,.,. J ,. 

li. .„„ .J 




1* ..,.=..- . .... 

IT 


7.8 
S.0 
7.9 
13 
7.2 

n 

41 
40 

A.i 

5 ?( 


42 
4 2 


tv ::;.,..... 


42 


u- .-.,.:::;. ,::r:.. 


42 


n...,,.. 


r:;::.: 

Iff' 


42 

42 
4 3 
43 


1 -**f *,^- . 

1 


44 
44 

44 
44 


■ 





%. 
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216 SUBPACE WATEB SUPPLY, 1907-8. 

Rating table for Heart River near Rickardton, N. Dak,, for 1906-1908, 



A 


Dis- 
charge. 


height. 


Die- 
charge. 


Oaee 
height. 


DIa- 
charge. 


Oace 
height. 


Dia- 
charge. 


Feet. 


Sec-fl. 


Feet. 


See.-ft. 


Feet. 


See.-ft. 


Feet. 


8ee.-fl. 


3.90 


0.3 


6.50 


98 


7.20 


365 


12.00 


1.570 


4.00 


1 


6.60 


111 


7.40 


403 


13.00 


Lv:i) 


4.10 


2 


6.70 


124 


7.60 


442 


14.00 


J 2T1) 


4.20 


4 


6.80 


138 


7.80 


482 


16.00 


■J.^70 


4.30 


7 


6.90 


152 


8.00 


523 


16.00 


:5.»i:o 


4.40 


11 


6.00 


167 


8.20 


565 


17.00 


.i, 470 


4.50 


16 


6.10 


182 


8.40 


607 


18.00 


4 »ji> 


4.60 


21 


6.20 


197 


8.60 


651 


19.00 


4. \l'-> 


4.70 


27 


6.30 


212 


8.80 


606 


20.00 


r>7't 


4.80 


33 


6.40 


228 


9.00 


741 


21.00 


.v:i7't 


4.90 


40 


6.50 


244 


9.20 


788 


22.00 


."i. s:\\ 


6.00 


48 


6.60 


260 


9.40 


836 


23.00 


I., i•^^ 


5.10 


56 


6.70 


277 


9.60 


886 


24.00 


i..'.jr<» 


6.20 


65 


6.80 


294 


9.80 


936 


25.00 


7 . '.'2' f 


5.30 


75 


6.90 


311 


10.00 


990 


26.00 


.^,u;o 


6.40 


86 


7.00 


329 


11.00 


1,270 







Note.— The above table is not applicable for ice or obstnicted-channel conditions. It is based on dis- 
charge measurements made during 1906-19(MS, and is fairly well defined between gage heights 4.0 feet and 
8.0 feet. Above gage height 8.0 feet it is based on one measurement at gage height 11.10 feet and is only 
roughly approximate. 



Monthly discharge of Heart River near Richardton, N. Dak., for 1906-1908. 
[Drainage area, 1,250 square miles.] 



Month. 



1906. 

March 26-31 

April 

May 

June 

July 

August 

September 

October 

November 1-16 



The period . 



March 18-31 . 

April 

May 

June 

July 

August 

September 

October 

November 1-9. 



1907. 



The period . . 

1908. 



March 19-31. 

April 

May 

June 

July 

August 

September 

October 

November 1-27... 

rhe period. 



Discharge in seoond-feet. 



Maximum. 



812 

695 

1.830 

8,020 

33 

33 

16 

7 

11 



2,350 

228 

33 

182 

651 

33 

7 

7 

4 



384 
244 
1,120 
442 
48 
21 
4 
152 
21 



Minimum. 



311 
11 
11 
27 
11 
11 
4 
4 
7 



311 
21 
11 
11 
2 
2 
1 
4 
4 



Mean. 



603 
100 
276 
1,090 
24.0 
19.2 
8.0 
4.3 
8.0 



Per 
square 
mile. 



1,060 
82.2 
16.2 
20.7 
166 
9.3 
2.6 
4.2 
4.0 



208 
94.2 
166 
112 
14.3 
4.1 
1.26 
24.0 
8.5 



0.402 
.080 
.221 
.872 
.019 
.016 
.0064 
.0034 
.0064 



.848 

.066 

.013 

.017 

.125 

.0074 

.0021 

.0034 

.0032 



.166 

.075 

.125 

.090 

.011 

.0033 

.0010 

.019 

.0068 



Run-off. 



Depth in 

inches on 

drainage 

area. 



0.09 
.09 
.25 
.97 
.02 
.02 
.007 
.004 
.004 



.44 

.07 

.02 

.02 

.14 

.009 

.002 

.004 

.001 



.08 

.08 

.14 

.10 

.01 

.004 

.001 

.02 

.007 



Total in 
acre-feet. 



6,990 

6.950 

17.000 

64.900 

1.480 

1,180 

476 

264 

254 



97.500 



29,400 

4,890 

996 

1.230 

9.590 

573 

163 

258 

71.- 



47.200 



5.360 

5.610 

9,590 

6.660 

879 

252 

75 

1,480 

465 



.30.400 



.\cca- 
ncj. 



B. 
B. 
B. 
B. 
B. 
B. 
C. 
C. 
C. 
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CANNON BALL BIVBB DBAINAGE BASIN. 
DESCRIPTION. 

Cannon Ball River is formed by the junction of its north and south 
branches (the South Branch being also known as Cedar River), which 
rise in the southwestern part of North Dakota and flow eastward and 
southeastward nearly parallel with each other for a distance of 100 
miles in a direct line before joining. The drainage area of each branch 
is 1,700 square miles or a little more. Below the junction the stream 
flows northeastward 45 miles to Missouri River, which it enters 35 
miles north of the South Dakota line. The total drainage area is 
about 4,200 square miles. 

The only important tributaries are Dogtooth Creek, which enters 
20 miles above the mouth of the river and drauis 340 square miles, and 
Thirtymile Creek, which enters the North Branch 40 miles above the 
junction of the branches and drains 250 square miles. 

The only trees grown in the Cannon Ball basin are the fringes of the 
streams and the occasional very small groves in the bottom land. 
Altitudes range from 1,600 feet at the mouth to 3,000 feet, with a few 
hills at the western margin rising to 3,500 feet. The mean annual 
rainfall varies from 12 to 17 inches in different parts of the area. 

The basin contains many reservoir sites, some with capacities of 
20,000 acre-feet or more. Large tracts of land in the valley might be 
advantageously irrigated by stored water if routes can be found for 
diversion canals that will not be unduly expensive, but the topography 
of the valley does not as a rule favor the construction of long canals, 
and the fall of the main river through most of its length is only from 
3 to 6 feet to the mile. 

One station has been maintained in this basin: 

Cannon Ball River at Stevenson, N. Dak., 1903 to 1908. 

CANNON BALL RIVEB AT STEVENSON, N. DAK. 

This station, which is located one-half mile west-northwest of the 
post-office at Stevenson, N. Dak., in sec. 20, T. 133, R. 82, about 40 
miles south of Mandan, N. Dak., was established June 10, 1903, to 
determine the availability of the stream for irrigation. The station 
is 25 miles above the mouth of the river and 4 miles above the mouth 
of Dogtooth Creek. The drainage area at this point is 3,650 square 
miles. 

The channel is of gravel and small stones and is permanent, and no 
appreciable changes in the rating curve from year to year are neces- 
sary. An excellent rating table has been deduced. 

On account of the nature of the banks and the destruction caused 
by ice in the spring freshets, it is difficult to keep a gage fixed immov- 
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SURFACE WATER SUPPLY, 1907-S. 



ably and satisfactorily permanent, although it can be precisely 
replaced as often as necessary. Hence, systematic errors as great 
as 0.1 foot, or even slightly more, may sometimes have entered the 
daily gage record for several weeks without discovery. In 1908, 
owing to an unnoticed accident to the gage, the records were not accu- 
rate from the opening of the season until August 1. It seems probable 
that they were continuously somewhat too large for that period. 
.Except as thus specified, the records are satisfactory and reliable. 

Discharge measurements of Cannon Ball River at Stevenson, N. Dak., in 1907 and J 90S. 



Date. 



1907. 
April 22 a. 
June la... 
July 23 

Do.... 
July 24.... 

Do.... 
July 25.... 
July 30.... 

Do.a.. 



Ilydrographer. 



1906. 
August 5a. 
August 6 a. 



T. R.Atkinson 

do 

Chandler and Hoskins 

E. F. Chandler 

do 

do 

do 

FoUansbee and Chandler. 
do 



E. F. Chandler. 
....do 



Width. 


Area of 
section. 


Qase 
height. 


Feet. 


Sq.ft. 


Feet. 


39 


47.2 


3.46 


38 


42.7 


3.16 


109 


310 


4.62 


110 


338 


4.77 


100 


291 


4.47 


109 


287 


4.33 


108 


267 


4.16 


106 


194 


3.55 


42 


67 


3.54 


38 


32.4 


2.73 


38 


31.6 


2.71 



Dis- 
cbarge. 



Sec.'/t. 
84 
78 
532 
631 
467 
416 
335 
128 
129 



&6 
9.0 



a Made by wading. 

Daily gage height y in feet, of Cannon Ball River at Stevenson, N. Dak., for 1907 and 190S. 

[Donald l^tevenson, observer.] 




Day, ; f*h. 


il.r. 


Apr. 

_ - ^» 

5.7 
5.1 
5.2 
4.9 
4.9 

4.8 
4.7 
4.6 
4.5 
4.3 

3.6 
3.4 
3.6 
3.4 
3.5 

3.2 
3.3 
3.2 
3.2 
3.1 

3.3 
3.2 
3.2 
3.2 
3.3 

3.1 
33 
3.0 
3.1 
3.1 


Mfly. 


JfiBe. 


July. 


ALUS. 


Si?pt, 


Oel, 


Nov, 

2.2 
2.3 
2.4 
2.5 
2.4 

2.4 
2.2 
2.3 


Dtf. 


1907, 
1 




3.3 
3.1 
3.2 
3.2 
3.4 

3.3 
3.4 
3.5 
3.6 
3.4 

3.5 
3.1 
3.2 
3.0 
3.0 

2.9 
3,2 
3-1 
3.5 
3.4 

3.7 
3.8 
4.1 
4.6 
4.9 

a. 

3.4 
3 3 
3.5 
3.2 
3.3 


3,2 
3.2 
3.4 
3.4 
5.7 

7.4 
8.2 
8.4 
3.2 
3.1 

3.4 

5.6 
6.2 
5.7 
5.0 

:::;;;: 





■3.6" 
3.7 
3.7 

3.7 
3.6 
3.6 
3.6 


3.4 
3.5 
3.5 
3.4 
3.3 

3.3 
3.3 
3.8 
3.6 
3,6 

3,7 
3.5 
3.5 
3,5 
4.5 

4.5 
3.7 
3.3 
3.5 
3.7 

5.4 

5.6 
4.9 
4.7 
4.2 

4.0 
3.9 
4.9 
3.5 
3.2 
3.1 


2.9 
2,8 
2.8 
2.2 
2.3 

2.1 
2.1 
2.1 
2.3 
2.4 

3.2 
3.2 
3.2 
3.1 
3.0 


"2.6" 
2,0 
1.7 
1.7 

1.6 
1.6 
2.1 
2.1 
2.0 

1.9 
1.9 
1.8 
1.8 
1.6 


2.3 
2.3 
2.3 
2.4 
2.4 

24 
1.9 
2.1 
2.1 
2.1 

2.2 
2.1 




2 1 






3 






4 








5 








6 








7 








8 








9 






2.3 ... 


10 






„ 1 








12 :;;;;; T 








13::........::::::::::::'::::::: 








14 1 










15 










« [. 




3.0 1 1.8 
3.0 1 2.0 
2.7 ' 2.0 
2,7 ; 2.3 








17 


7.1 

9.5 
9. 7 




1.7 

Zoc 


2.2 
2.3 
2.9 
2.7 

2.7 
2.6 
2.5 
2.0 
2.1 

2.2 
2.1 
2.1 
2.1 
2.1 




18 





19 




20 

21 

22 

IS ... 


'■'l 

9.7 

9-0 

5.0 


2.5 

2.5 
•2.4 
2.5 
2,3 
2.3 


2.3 

2.4 
1.9 
1.9 
1.8 
18 




«::::;:::;::::;::::::: 




5.2 
6.4 
6.5 
6.2 
4.7 
4.6 




Si, 






2.3 ' 1.9 
2.3 1 1.9 
2.2 1.7 
2.2 2.4 
2.1 2.4 
2.1 
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J^oily gog^ height^ in feel, of Cannon Ball River at Stevenson j N. Dak. ^ for 1907 and 

190S— Continued. 



Day. 



1908. 



Mar. 



6 




7 


8 


3.3 


9 ■ 


4.6 


10 


&0 


11 


6.0 


12 


6.0 


13 


5.5 


14 


5.0 


15 


4.5 


16 


5.0 


17 


6.5 


18 


7.0 


19 


ao 


20 


9.0 


21 


7.5 


22 


4.5 


23 


4.5 


24 


4.3 


25 


4.0 


26 


4.0 


27 


3.9 


28 


3.7 


29 


3.5 


30 


3.5 


31 


3.7 







Apr. 



3.5 
3.5 
3.5 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 
3.5 

3.5 
3.6 
3.6 
3.7 
3.8 

3.8 
3.9 I 
4.0 
4.7 
4.7 ' 

4.7 
4.2 
4.5 
5.0 
5.5 

5.4 

6.2 • 
5.0 , 
4.8, 

4.5 



May. 



4.0 
4.0 
4.0 
3.8 
3.8 

3.8 
3.5 
3.5 
3.5 
3.5 

3.5 
3.5 
3.5 
4.2 
4.9 

4.5 
5.5 
5.7 
56 

5.6 ! 

5.0 
4.9 
4.9 ' 
4.6 
4.6 I 
I 

4.6 
4.4 
4.9 
6.5 
6.6 
6.2 



June. 



5.4 
7.2 
7.5 
7.3 
7.0 

6.8 
6.5 
7.3 
7.0 
7.0 

6.5 
7.0 
7.5 
6.5 
6.0 

5.5 
5.3 
50 
4.7 
4.5 

4.2 
4.0 
3.5 
3.6 
3.2 

3.0 
3.0 
3.0 
3.0 
3.6 



July. 



4.0 
4.0 
3.5 
3.0 
3.0 

2.8 
2.5 
2.4 
3.0 
4.5 

4.8 
4.2 
4.0 
3.9 
3.5 

3.4 
4.0 
4.5 
4.0 
3.7 

3.5 
3.2 
3.0 
3.0 
2.5 

2.5 
2.4 
2.5 
2.5 
2.7 
2.7 



Aug. 



2.7 
2.7 
2.8 
2.7 
2.7 

2.7 
2.7 
3.0 



Sept. 



2.3 
2.4 
2.4 
2.5 
2.3 

2.5 
2.5 
2.45 



2.8 
2.5 


2.4 
2.4 


2.4 


2.4 


2.4 


2.3 


2.2 


2.0 


2.2 


2.0 


2.4 


2.0 


2.6 


2.0 


2.4 


2.1 


2.5 


2.1 


2.5 


2.1 


2.4 


2.1 


2.4 


2.0 


2.3 


2.0 


2.3 


2.0 


2.3 


2.1 


2.3 


2.2 


2.3 


2.2 


2.0 


2.1 


2.0 


2.3 


2.2 


2.5 


2.2 


2.6 


2.25 





Oct. 



2.5 
2.8 
2.0 
2.0 
2.0 

2.0 
2.1 
2.1 
2.1 
2.1 

2.0 
2.0 
2.1 
2.1 
2.1 

2.1 
2.1 
3.0 
4.1 
4.2 

4.25 
3.2 1 
3.0 
2.6 ' 
3.1 

2.5 
2.8 
2.2 
2.3 
2.1 
2.0 



Nov. 


Dec 


2.1 




2.1 




2.0 




2.0 




2.0 




2.0 


3.1 


2.0 




2.1 




2.1 




2.0 





2.0 
2.0 
2.0 
2.0 



3.5 



2.6 
2.6 
2.5 
2.6 

3.0 
3.0 



2.5 



3.0 I 



Note.— loe conditknis, January 1 to March 23, 1907; December 1, 1907, to March 10. 1906; November 12 
to December 31, 1908. Water running over ice and ice gorging, February 17-22, 1907; light ice, November 
17, 1907. March 8 to July 31, 1908, the gage was in poor condition and the gage heights are only approximate. 

Rating table for Cannon Ball River at Stevenson, N. Dak., for 1907 and 1908. 



Oaee 
hel^t. 



Feet. 
2.00 
2.10 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 



Dis- 
charge. 



See.-ft. 

0.0 
.6 

1.1 

2 

3 

4 

6 

9 
16 
24 
33 
44 



Gage 
height. 


Dis- 
charge. 


hei^it. 


Dis- 
charge. 


heiX- 
Feet. 


Dis- 
charge. 


Feet. 


Sec.'ft. 


!.,.. 


Sec.'ft. 


aee.-ft. 


3.20 


58 


4.40 


438 


6.20 


1,570 


3.30 


74 


4.50 


485 


6.40 


1,730 


3.40 


93 


4.60 


534 


6. GO 


1.890 


3.60 


115 


4.70 


585 


6.80 


2,060 


3.60 


140 


4.80 


638 


7.00 


2,210 


3.70 


168 


4.90 


693 


7.20 


2.384 


3.80 


199 


5.00 


750 


7.40 


2,558 


3.90 


233 


5 20 


868 


7.60 


2.732 


4.00 


270 


5 40 


994 


7.80 


2.906 


4.10 


309 


1 5 60 


1,127 


8.00 


3,080 


4.20 


350 


5 80 


1.265 


9.00 


4.000 


4.30 


393 


i 6.00 


1,410 







Note.— The above table is not applicable for Ice or obstructed-channel conditions. It is based on dla- 
cfaarge measurements made during 1903-1908. and is well defined between gage heights 2.5 feet and 5.0 
feet. Above gage height 5.0 feet It Is based on one high-water measurement at gage neight 7. 18 feet and 
Is only approximate. 
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SURFACE WATER SUPPLY, 1907-8. 



Monthly discharge of Cannon Ball River near Stevenson, N. Dak., for 1907 and 1908. 
[Drainage area, 3,650 square mUee.) 







Run-off. 




Month. 


Maximum. 


Mli^lmonit 


Mean. 


Per 
square 
mile. 


Depth in 

inches on 

drainage 

area. 


Total in 
acre-feet. 


Acco- 
racy. 


1907. 
March 24-31 


2,380 

1,200 

093 

3,450 

1,130 

58 

3.0 

3.0 

24 


534 
33 
24 
44 
44 


1,380 
264 
124 
655 
261 
13.7 
.47 
.52 
3.0 


0.378 
.072 
.034 
.180 
.072 
.0038 
.00013 
.00014 
.00082 


0.11 
.08 
.04 
.20 
.08 
.004 
.0001 
.0002 
.0009 


21,900 

15,700 

7.630 

39.000 

16,000 

842 

28.0 

32.0 

179 


A. 


April 


A. 


May!::::::::::::::::::::::::::: 


A. 


June 


A. 


July 


A. 


Augiwt 


B. 


September 




D. 


October 




D. 


November 




D. 








The period 












101,000 


















1906. 
March 11-31 


4,000 

1.060 

1,890 

2,040 

638 

33 

4 

372 


115 
116 
115 
33 
3 





1,060 
358 
660 
1,210 
143 
5.45 
1.72 
40.4 


.291 

.098 

.156 

.332 

.039 

.0015 

.00047 

.011 


.23 

.11 

.18 

.37 

.04 

.002 

.0005 

.01 


44,100 
21,300 
35,000 
72.000 
8,790 
335 
102 
2.480 


B. 


AprU 


B. 


May.:.:.:.::..:.:.::::::::::::: 


B. 


June 


B. 


July 


B. 


August 


C. 


September 


D. 


October 


D. 






The period 












184,000 



















NoTi.— Discharge estimated for days when gage heights are missing. 

GBAND BIVEB DRAINAGE BASIN. 
NORTH FORK OF ORAND RIVER AT HALEY, N. DAK. 

The North Fork of Grand River unites with the South Fork to form 
the Grand in the northeastern part of Butte County, S. Dak., the 
main stream flowing from this junction eastward across the Standing 
Rock Indian Reservation to the Missouri. 

This station, which is located about 20 rods south of the post-office 
at Haley, N. Dak., near the northeast comer of sec. 36, T. 129, R. 100, 
was established May 17, 1908, to obtain data for the reclamation 
project under survey at that point. The drainage area above the 
station includes only the North Fork of the Grand and comprises 
about 500 square miles. As no measurements at high stage have yet 
been made, no rating curve has been prepared. 

Discharge measurements of North Fork of Grand River at Haley, N. Dak., in 1908. 



Date. 



tla.... 
t 18 o.. 



Hydrographer. 



P. N. Ford 

E. F. Chandler. 



Width. 



Fed. 



Area of 
section. 



1.0 



Sq.ft. 
1.9 
.19 



Ga«e 
height. 



Feet. 

0.95 



Dis- 
charge. 



Sec.-ft. 
1.8 
.15 



o Made by wading. 
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Daily gage height^ in feet, of North Fork of Grand River cU Haley ^ N. Dak,, for 1908, 



Day. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec 


1 




1.7 
2.0 
2.5 
2.8 
1.8 

1.2 

1.8 

1.7 

1.65 

1.5 

1.4 

1.45 

1.3 

2.8 

4.7 

3.0 

ao 

2.05 

1.2 

1.9 

1.4 
1.8 
1.3 
1.1 
1.2 

1.4 
1.9 
1.4 
1.0 
1.7 


1.65 

1.3 

1.1 

1.1 

1.0 

1.4 
1.3 
1.3 
1.6 
1.3 

1.0 
.9 
.9 
.9 
.9 

.9 
.85 

"i'.i" 

1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 
1.1 


1.1 

.85 
.85 
.85 
.85 
.85 

.85 
.85 
.85 
.85 
.85 

.85 

.85 

.9 

.9 

.9 

.9 


0.9 


0.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
1.0 
1.0 

1.0 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 
.9 


0.9 


0.9 


2 






3 






4 






5 






6 






7 






8 






9 






10 






11 






12 






13 






14 






15 






16 






17 


1.0 
1.0 
1.0 
3.8 

4.8 
5.5 
5.6 
3.8 
3.8 

3.2 

2.75 

2.0 

1.8 

1.8 

1.8 




18 




19 




30 




21 




22 




23 




34 




25 




36 




27 




28 




29 




30 




31 









Note.— loe oondHioDs November 5 to December 31. 

NIOBBABA BIVEB DBAINAQE BASIN. 
DESCRIPTION. 

Niobrara River rises in the mountains of eastern Wyoming, flows 
eastward through the northern portion of Nebraska, and empties 
into the Missouri in Knox County at the city of Niobrara. Its 
drainage basin is narrow in the upper portion but broadens consid- 
erably near the mouth; it comprises about 9,000 square miles. 

Precipitation within the basin varies from 15 to 18 inches in the 
upper portion, from 18 to 21 inches in the middle portion, and from 
21 to 24 inches in the lower portion. Evaporation is 6, 5, and 44 feet 
in the upper, middle, and lower portions, respectively. Sixty-nine 
per cent of the precipitation falls during April, May, June, July, and 
August, and about one-half of the remainder is snowfall. 

The river is not subject to periodic rises of any importance, owing 
to the fact that the sand hills which form so large a portion of its 
drainage area act as storage reservoirs for the rain and snow, which 
are afterwards fed to the stream in the form of spring water, thus 
equalizing the flow and making the constancy of the discharge almost 
phenomenal. 
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The principal tributaries are Verdigris, Keyapaha, and Snake 
rivers, and Minnechaduza Creek. The draint^e area of the Snake 
is similar in nearly all respects to that of the western part of the 
Niobrara. 

The water resources of the Niobrara are at present almost wholly 
undeveloped, irrigation being limited to the low, narrow flood plams 
in the bottoms of the canyons. On Minnechaduza Creek at Valentine 
an artificial lake has been formed by a dam, and a power plant has 
been installed for lighting and for furnishing the city with water. 
On the lower course of the Niobrara a number of mills are in operation, 
receiving their power from small tributaries. On Snake River oppor- 
tunities for power development are phenomenal, but long transmission 
lines would be required to make it of practical value. 

The following gaging stations have been maintained in this basin: 

Niobrara River near Valentine (Fort Niobrara), Nebr., 1897, 1899, 1901-1906. 
Niobrara River near Spencer, Nebr., 1908. 
Niobrara River near Niobrara, Nebr., 1902. 
Red Deer Lake near Woodlake, Nebr., 1904-5. 

NIOBRARA RIVER NEAR SPENCER, NEBR. 

This station, which was established May 15, 1908, and discontinued 
December 31, 1908, is located at the Whiting highway bridge, 6i miles 
south of Spencer, in sec. 30, T. 33 N., R. 11 W. 

The records at this point show practically the entire flow of the 
river. Verdigris River being the only important tributary below. 
Keyapaha River enters 20 miles above. 

A few ditches taking water for irrigation for the low, narrow flood 
plain constitute the only diversion from the river. Ice probably 
does not affect results materially. Measurements are difficult on 
account of the high velocity of the current. The bed is composed 
partly of shifting sand, and frequent measurements are necessary 
to obtain good results. Sufficient data have not been obtained to 
form a basis for computations of discharge. 

Discharge Tneasurements of Niobrara River near S-pencer^ Nehr.^ in 1908. 



Date. ' Hydrographer. 



I Feet. Sq.ft. Feet. See.^t. 

Mayl5 i G. W. Bates 117 409' 4.80 2.830 

Mayl6 do 120 400 4.70 2,830 

Junell Arthur Dobson 138 389 4.55 2,5» 

July23 do 150 334' 4.60 1,280 

September 9.... do 150 180 I 4.62 867 



Width. 


Area of 
section. 


Gage 
height. 


Feet. 


Sq.ft. 


Feet. 


117 


409 


4.80 


120 


400 


4.70 


138 


389 


4.55 


150 


334 


4.60 


150 


180 


4.62 



Dte- 
charfe. 
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Dcdly gage heightf in feet y of Niobrara River near Spencer ^ Nehr.^for 1908. 
(A. J. Lamb, observer.] 



Day. 


May. 


June. 


July. 


Aug. 

4.5 
4.4 
4.5 
4.6 
4.7 

4.0 
4.4 
4.3 
4.6 
4.7 

5.0 
4.6 
4.4 
4.3 

4.6 

4.6 
4.8 
4.5 
4.6 
4.5 

4.3 
4.5 
4.3 
4.6 
4.6 

7.0 
5.0 
4.7 
4.6 

4.8 
4.6 


Sept. 

'~4.3 
4.7 

4.7 

4.5 
4.9 
4.7 
4.0 
5.0 

5.0 

4.8 
4.7 
4.8 
5.0 

5.0 
6.0 
4.8 
4.9 
6.0 

5.0 
5.0 
5.0 

4.8 
4.8 

6.0 
4.5 
4.4 
4.5 
4.7 


Oct. 

4.6 
4.5 
4.7 
4.5 
4.7 

4.9* 
4.8 
4.6 

1? 

4.6 
4.6 
4.7 
4.6 
4.6 

4.7 
4.6 
4.6 
4.7 
5.4 

5.2 

5.0 
4.7 
4.6 
4.7 

4.8 
4.7 
4.6 
4.5 
4.7 
4.8 


Nov. 


Dec. 


1 




4.6 
4.5 
4.5 
4.4 

4.8 

4.0 
6.0 
4.5 

4.8 

4.5 

4.6 
4.9 
0.0 

\.i 

4.6 
4.6 
6.5 

4.8 
4.2 

4.1 
4.7 
5.9 
4.5 
4.4 

4.4 
4.2 
4.4 
4.4 
4.4 


4.4 
4.5 
4.4 
4.3 
4.3 

4.3 
4.2 
4.3 
4.4 
4.5 

4.4 

J1 

4.3 
4.4 

4.6 
4.6 
4.7 
4.5 
4.5 

4.8 
4.6 
4.6 
4.8 
4.7 

5.0 

4.6 
4.5 

\x 

4.5 


4.6 

If 

4.8 
4.7 

4.8 
4.7 
4.8 

4.7 
4.8 
5.0 
5.1 
6.0 

4.8 
6.0 
5.8 
6.4 
4.9 

4.8 
4.8 
4.9 
4.9 
4.9 

6.3 
5.0 
5.3 
5.2 
5.6 


6.1 


2 




4.8 


3 





4.0 


4 




5.1 


5 




5.0 


6 




5.5 


7::::::;::::::::...:::::;:::.:;:::::: 

8 





5.1 
6.2 


9 

10 

11 

12 

13 


. . 


5.1 
5.2 

5.3 
5.1 
6.0 


14 


6.0 


15 

16 

17 

18 

19 

20 

21 

22 

23.. 


4.8 

4.5 
4.7 
4.6 
4.7 
4.5 

4.6 
4.5 
4.6 
4.3 
4.7 

4.4 

4.8 
4.5 
4.6 
4.6 
4.5 


5.2 

5.0 

4.7 

1^ 

4.7 

4.8 
5.0 
4.8 


24 

25 

26 


4.9 
5.0 

5.0 


27 


5.2 


28 


5.0 


29 .... 


4.9 


30 


4.7 


31 . 


4.8 







Note.— Possible ice conditions during December. 

PLATTE BIVEB DRAINAGE BASIN. 
GENERAL FEATURES. 

Considered only with regard to extent of the area drained, the 
Platte is the most important tributary of the Missouri. It 13 formed 
by two forks, North Platte and South Platte, which rise, respectively, 
in northern and in central Colorado and unite a little southwest of the 
center of Nebraska. Its entire drainage basin comprises about 
84,000 square miles, of which 28,500 square miles belong to the 
North Platte and 24,000 to the South Platte. The lower course of 
the river is fairly well settled, but farther west the population is more 
scattered. 

For convenience the description of the basin is divided, and the 
North Platte, Platte River proper, and South Platte are considered 
separately, being arranged in downstream order. 

NORTH PLATTE RIVER DRAINAGE BASIN. 
DESCRIPTION. 

The source of North Platte River is in North Park, Colorado, or 
rather in the mountains which, rising to elevations from 4,000 to 
5^000 feet above its general level, hem it in on all sides. The park is 
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224 SURFACE WATER SUPPLY, 1907-8. 

just east of the Continental Divide, some of the peaks of which in that 
locaHty exceed 12,000 feet in altitude. From the steep slopes of the 
mountains numerous small streams descend, unite below into large 
creeks, and flow outward to the center of the basin. The two which 
may be said to form the real head of the North Platte are Grizzly and 
Little Grizzly creeks, but within the park the river is joined by four 
large tributaries, Roaring Fork and North Fork from the west and 
Michigan and Canadian creeks from the east. Leaving the park, the 
river makes a bold curve northward into Wyoming, but near Casper, 
on the north side of the Casper Range, it turns abruptly to the east 
and southeast, maintaining the latter course to its point of junction 
with the South Platte in central Nebraska. 

Within North Park the topographic features are (liven>ified, includ- 
ing every degree of roughness from the snow-capper! peaks of the Park 
and Medicine Bow ranges to the level prairie mentis tilting the lower 
portion of the stream. Dense forests cover the niviuntain tracts, tbe 
heaviest being those on the east slope of the Park ajid tlie we^st slope 
of the Medicine Bow ranges. At an elevation of K,5(J0 feet aba¥D 
sea level the forests give way to the open prairie eciinitrv. which, wiih 
the exception of the dense growth of willows alon^: tlip river bottomsp 
is entirely free from forests of any description. 

The soil, composed principally of sandy and gravelly loam on the 
mesas and of sandy and black loam along the river bottoms, is in gen- 
eral fertile, but climatic conditions are such that the agricultural 
products are limited to wild hay, roots, and a few of the hardier 
grains. 

In its northward course through Wyoming the stream receives many 
tributaries, the Snowy Range on the east contributing its drainage 
through Douglas, French, and Brush creeks, while the northeast slope 
of the Sierra Madre is drained by Beaver, Big Cow, and Spring creeks 
and Grand Encampment River. Medicine Bow and Sweetwater 
rivers are added to the North Platte between Saratoga and Casper, 
beyond which the only important tributary is the Laramie, which 
enters at old Fort Laramie. 

The greater part of the region below Saratoga is a rolling, undu- 
lating prairie. The soil throughout Wyoming is a sandy loam of 
sufficient depth to produce meadows of rich grasses, even up to ele- 
vations of 7,000 feet. At lower elevations the soil becomes more 
friable and deeper. 

Throughout its course in western Nebraska the valley of the North 
Platte is 10 to 15 miles wide. The present floor, consisting of sedi- 
ments deposited in a former greater valley, is bordered by terraces 
and table-lands scarred by numerous tributaries and arroyos. The 
stream is broad and shallow, with a flood plain from 1 mile to 4 miles 
wide. 
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A. PATHFINDER DAM SITE BEFORE CONSTRUCTION. NORTH PLATTE PROJECT. NEBRASKA- 
WYOMING. 




B. PATHFINDER DAM, NORTH PLATTE PROJECT, NEBRASKA-WYOMING. 
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The character of the river bed at the Big Bend and at the Seminoe 
Mountains, in Wyoming, seems to indicate a considerable underflow. 
A part of this is collected at the Big Bend, and probably the entire 
amount is brought to the surface as the river passes through the Semi- 
noe Range. In its lower course the bed of the stream is of fine quick- 
sand underlain at a depth of 15 to 20 feet by a hard layer which seems 
to bo clay. 

The total length of the river from source to mouth is nearly 650 
miles. At Pinkhampton, Colo., it is about 8,000 feet above sea level; 
at Fort Steele, Wyo., about 500 miles above its mouth, it is 6,500 feet; 
and at Fort Laramie it is 4,200 feet, and at North Platte, Nebr., 2,800 
feet. 

The drainage area includes about 28,800 square miles, of which 
1,800 square miles are in Colorado, 20,000 in Wyoming, and nearly 
7,000 in Nebraska. 

In the mountain districts precipitation, usually in the form of 
snow during the winter and spring months, varies from 7 to 15 inches, 
the average being about 11 inches; in the high mountains it is 20 
inches and upwards. Throughout the lower portion of the basin the 
precipitation is from 15 to 18 inches, and the evaporation from the 
water surface is 5 to 6 feet annually. 

The stream is subject to periodic floods which reach the maximum 
at the mouth some time during the latter part of June and are caused 
by the melting snow on the high ranges. The river runs lowest in 
winter and is usually covered with. thick ice. High water prevails 
from the middle of April until the middle of July, during which period 
the river is frequently bank full. 

The winters are quite severe throughout the entire basin of this 
stream, and particularly so above an altitude of 4,000 feet. On the 
plains areas, although there is considerable snowfall, the snow does 
not he for more than a few days at a time. 

Agriculture in the basin of the North Platte has been confined 
largely to the valleys of tlte tributaries, and most of the available 
agricultural lands on these tributaries are now occupied. At present 
irrigation is most extensively practiced on Laramie and Little Lara- 
mie rivers in the vicinity of Laramie; on the Laramie in the vicinity 
of Wheatland, and on the North Platte itself for a considerable dis- 
tance on both sides of the Wyoming-Nebraska line. 

The Laramie-Poudre project will divert a considerable portion of 
the flow of Laramie River in (>olorado across the divide by means of a 
tunnel into the headwaters of the Cache la Poudre, where the waters 
will be used to irrigate land in the South Platte drainage. Construc- 
tion is about to be begun on this project. The nearly completed 
North Platte project of the Reclamation Service will provide for the 
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Michigan Creek near Cowdrey, Colo., 1904-5. 

Canadian River at Cowdrey, Colo., 1904-5. 

Grand Encampment Creek near Peryam's ranch, Wyo., 1900. 

Medicine Bow River near Medicine Bow, Wyo., 1901. 

Sweetwater River near Splitrock, Wyo., 1902-3. 

Laramie River at Glendevey, Colo., 1904-5. 

Laramie River near Jelm, W^o., 1904--5. 

Laramie River near Woods Landing, Wyo., 1895-1900. 

Laramie River near Uva, Wyo., 1895-1900, 1903. 

Mclntyre Creek near Gleneyre, Colo., 1904-5. 

Little Laramie River near Hatton, Wyo., 1902-3. 

Little Laramie River near Laramie, Wyo., 1903. 

NORTH PLATTE RIVER AT PATHFIKDER, WYO. 

Tliis station, which is located one-half mile south of Pathfinder 
post-office and 500 feet below the mouth of the canyon, in sec. 24, T. 
29 N., R. 84 W., sixth principal meridian, Wyoming, was established 
May 9, 1905, and has been maintained by the United States Reclama- 
tion Service to show the amount of water available for storage in con- 
nection with the North Platte project. 

The Pathfinder dam site (PI. X, -A) is about one-fourth mile above 
the station, which is at an elevation of nearly 5,700 feet. Sweetwater 
River enters the North Platte about 3 miles above the station. The 
drainage area is about 12,000 square miles. 

Very Uttle water is diverted above the station. Some land is irri- 
gated on the North Platte and its tributaries, but opportunities for 
much additional development can be found. 

The datum of the gage has remained constant during the mainte- 
nance of the station. The flow is affected by ice for several months 
during the winter season. The results obtained at this station have 
been on the whole very satisfactory. 

LHacharge measurements of North Platte River at Pathfinder, Wyo., from 1905 to 1908. 



Date. 


Hydrographer. 


1 
Width. 1 

Feet. 1 


Area of 

section. 

Sq.ft. 
507 
6-.0 
(>« 
597 

3H1 
42(i 
LO-JO 
1,410 
1.840 
1.590 

1.9S0 
2,160 

515 

hes thick. 

Digitized 


Gage 
height. 

Fr„. 
0.88 
1.57 
1.57 
1.32 

l.SO 
1.97 
4.00 
5. 52 
7.40 
6.47 

8.25 
8.92 

61.58 


Dis- 
charge. 


1905. 
SeplenilKT26-.. 


L. V. Branch : 


Sec.-ft. 
189 


OctoJ)er3 


do 




426 


Do 

Xoveml)er 15... 

1906. 
February 8 « . . . 
February 22«.. 

.\pnl5 

Mkvll 

Mav22 

June 22 

1907. 

May 23 

June IS 


..do. 




434 


do 




315 


Branch and Sussex 


79 1 
82 

199 ' 
204 i 
'209 
"203 ' 

230 ' 
249 1 

171 1 
[ce 18 inc 


199 


do 


279 


do 


2 IhO 


L. v. Branch 


4.190 


J.W.Sussex 


8 180 


Branch and Sussex .... 


6 0(0 


L. v. Branch 


9.930 


. ...do 


11,400 
3« 


1908. 
February 17«... 


L. V. Branch 










« Gaging made through ice. 

^U&ge height to water surface through hole in ice. 
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SUBFACE WATER SUPPLY, 1907-8. 



Daily gage height, in feet, of North Platte River at Pathfinder, Wyo., for 1905, 1907, 

and 1908 fl 

[Charles E. Hamilton and William F. Costello. observers.] 



Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 

1 


June. 

6.95 

7.18 

' 7.45 

7.78 

&70 

9.20 
8.95 

a85 

8.88 
9.28 

9.50 
9.15 
8.92 

8.68 
8.10 

8.22 
a 12 
a 12 
7.75 
7.30 

6.95 
6.75 
a68 
a60 

a 75 

6.42 
6.28 
a 12 
5.78 
5.68 

6.95 
6.82 
7.12 
7.78 
7.95 

a 22 

a 78 

9.10 
9.22 
9.18 

a 62 
a 32 
a30 
a 50 
a 62 

a80 
a95 
a 92 
a 90 
a90 

a 65 
a. 58 
a 52 
aeo 
a 40 

a38 
a3o 
a 15 
a20 
ao2 


July. 


Aug. 


Sept. 

1.00 
1.00 
1.00 
LOO 

.98 

1.60 
1.58 
1.38 
1.60 
1.48 

1.42 
1.38 
1.28 
1.08 
.88 

1.00 
1.00 
1.00 
.95 
.90 

.85 
.85 
.85 
.90 
.88 

.88 
.85 
.S2 
.80 
1.00 



2.35 
2.28 
2.20 
2.20 
2.15 

2.08 
2.00 
1.98 
1.95 
2.00 

2.05 
2.08 
1.98 
1.88 
1.78 

1.70 
1.70 
1.70 
1.75 
1.80 

1.75 
1.75 
1.80 
1.70 
1.68 

1.70 
1.38 
1.38 
1.52 
1.65 


Oct. 

1.20 
l.»« 
1.65 
1.40 
1.35 

L2S 
1.25 
1.25 
1.20 
1.20 

1.15 
1.15 
1.20 
1.20 
1.20 

1.30 
1.40 
1.40 
1.40 
1.40 

1.48 
1.35 
1.40 

i.as 

1.45 

1.50 
1.60 
1.60 
1.62 
1.60 
1.55 

1.82 
1.90 
1.95 
2.00 
2.02 

2.10 
2.10 
215 
2.10 

2.18 

2.20 
2.22 
2.22 
2 20 
2.20 

210 
208 
2 05 
205 
202 

1.92 
1.95 
1.95 
1.92 
1.90 

1.88 
1.85 
1.85 
1.88 
1.90 
1.95 


Nov. 

1.55 
1.50 

I.as 

L25 
1.45 

1.60 
1-75 
1.82 
1.80 
L80 

1.75 
1.60 
1.50 
1.48 
1.45 

1.50 
1.55 
1.58 
1.65 
1.65 

1.70 
1.60 
1.42 
1.30 
LIO 

LIO 
L35 
L45 
L30 

.85 



L95 
L95 
L90 
L90 
L85 

La5 

1.88 
L90 
1.85 

L78 

L72 
L58 
1.42 
L30 
L30 

L30 
L30 
L38 
L52 
L42 

L45 
L30 
L22 
L30 
L30 

L38 
L50 
L50 
L55 
L68 


Dw. 


1905. 
1 


5.42 
5.05 
485 
5.10 
5.02 

472 
4 40 
400 
a65 
a65 

a65 

a65 
a 50 
a32 
a 18 

a 10 
aoo 

2.92 
2.85 
2.85 

2.95 

2.88 
2.80 
2.75 
2.68 

2.58 
2.52 
2.48 
2.68 
2.58 
2.48 

ao8 

a 10 

a22 
a20 
ao5 

aofi 

7.92 
7.78 
7.52 
7.28 

7.12 
6.92 
6.60 
6. as 
6.38 

6.68 
6.45 
6.02 
5.55 
5.25 

5.05 
4 95 
490 

488 
480 

468 
4 62 
488 
5.02 
498 
468 


2.40 
2.45 
2.72 
2.62 
2.50 

2.32 
2.18 
2.15 
2.10 
2.05 

2.00 
1.92 
2 10 
2.35 
2.22 

2.05 
2.00 
1.95 
1.80 
1.68 

1.48 
1.35 
1.30 
1.30 
1.25 

1.22 
1.20 
1.22 
1.08 
1.00 
1.00 

435 
420 
400 
a90 
a 85 

a 75 
a 98 
a 75 
a 48 
a32 

a 18 
ao5 
aoo 

2.90 
2.82 

2.70 
278 
2.70 
2.62 
2.60 

2.60 
2.58 
2.52 
2.50 
2.42 

2.38 
2.30 
2.38 
2.35 
2.48 
2.38 


1 30 


2 ::::;:::::i ::::: 


1 






1.40 


3 




1 






i.a.5 


4 













L45 


5 


. 


L3D 





, 1 , 


L32 


7. 


I 1 


1.2S 


g 


,.......|. 


L30 


9 


1 1 


L30 


10 










4.05 

4.42 
4.50 
4.30 
4 10 
a 98 

a90 

a 82 
a95 

4.48 
5.22 

6.02 
6.32 
6.70 
6.98 
7.28 

7.20 
7.25 
7.15 
7.35 
7.12 
6.92 

4.35 
4.15 
4.05 
a92 
a92 

a 92 

a 90 
a 85 
a 80 
a85 

a85 

4.12 
480 
5.28 
5.52 

5.42 
5.25 
5.22 
5.55 
6.30 

7.00 
7.65 
8.18 
8.60 

aeo 

a 48 

7.90 
7.50 
7.32 
7.22 
7.05 


LIO 


11 










L30 


12 










L25 


13 










L2S 


14 











L20 


15 










1.25 


16. 










L2S 


17 











L25 


18: ;■■■ 










L20 


19 










L22 


20. 










L22 


21 




. 






L18 


22 










1.22 


g : 










1.20 


24 

25. 











L15 
LOS 


26 










LIS 


27 










L22 


28 










L20 


29 










L18 


30 . . 










L20 


31 










LJO 


1907. 
1 


1.92 
1.85 
1.55 
1.70 
1.50 

1.78 
1.85 
1.92 
1.88 
1.70 

1.80 
1.88 
1.90 
1.92 
1.98 

1.92 
1.85 
1.98 
1.85 
1.78 

1.70 
1.88 
1.75 
1.88 
1.90 

1.90 
1.82 
1.98 
1.92 
1.95 , 
1.98 1 


2.00 
1.92 

i.a5 

2.08 
2.08 

2.28 
2.35 
2.52 
2.48 
2.40 

2.45 
2.45 
2.42 
2.38 
2.42 

2.40 
2.42 
2.45 
2.48 
2.60 

2.78 
2.75 
2.85 
2.82 
2.78 

2.82 
2.6.5 
2.22 


2.05 
2.20 
2.15 
2.58 
2.68 

2.52 
2.60 
2.60 
2.60 
2.60 

2.60 
2.60 
2.60 , 
2.32 1 
2.22 

2.30 ' 
2. 35 
2.52 
3.18 
3.80 

1 
5.25 
6.50 
7.00 1 
5.90 
4.90 

4.52 1 
4.40 1 
3.90 1 
a 40 
3.40 , 
3.35 1 


3.25 
3.10 
3.18 
3.2.5 
3.58 

3.72 

a 82 
a82 
a 68 
a38 

a 35 

a 80 

4.52 
4.95 
4.92 

5.10 
5.50 
5.68 
5.38 
4.92 

4.2.5 
4.08 
4.10 
4.08 
4.20 

4.10 
4.18 
4.a5 
4.25 
4.35 


Leo 


2 


L55 


3. . .... 


L48 


4 

6 


L40 
L42 


6 


1.45 


7 


L45 


8 


l.(>2 


9 


1.52 


10. 


Las 


11 


L42 


12 


L50 


13. 


1.45 


14 


1..50 


15 


.82 


16 


LOO 


17 


LIO 


18 


.75 


19 


1.10 


20 


LOO 


21 


L40 


22 


L28 


23 


1.30 


24 

25 

26 ' 

27 

28 

29 

30 

31 


L38 
L40 

LC 
L45 
LIO 
L40 
L40 
L40 



a The following gage heights for this station for 1906 were missing in the 1906 report (Water-Supply Pai*r 
TS): January 1, 1.12 feet; January 2, 1.05 feet; January 3, 0.85 foot; January 4, 1.12 feet; January 5, 140 
«t; January 6, 1.40 feet. 
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Daily gage height, in feet, of North Platte River at Pathfinder, Wyo., for 1905 , 2907, 

and 1908 — Continued. 



Jr.n. ' Fe!-. Mar. | Apr. 



1. 
2. 
3. 
A. 
5. 

«., 
7.. 

H.. 
9.. 
10. 

11.. 
VA.. 
13-. 
14.. 
15.. 

16.. 
17.. 
IS.. 
19.. 
20.. 

21.. 
22.. 
23. 
24. 
25.. 

26.. 
27.. 
2S.. 
29.. 
30.. 
31.. 



1.35 
1.35 
1.4 I 
1.4 
1.4 

1.4 

1.35 
1.35 
1.35 
1.35 

1.35 
1.35 
1.35 
1.35 
1.35 

1.35 
1.35 
1.35 
1.4 

1.5 

1.5 
1.6 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 
1.5 



1.5 
1.5 

1.5 

1.5 

1.5 

1.55 

1.55 

1.55 

1.5 

1.5 

1.5 

1.55 

1.6 

1.6 

1.55 

1.55 

1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.55 
1.6 
1.6 



I 



1.65 

1.65 

1.75 

1.8 

1.7 



65 1 



I 



25 
2 45 
29 
27 
22 



1.65 


22 


1.65 


235 


1.65 


25 


1.65 


26 


1.7 


27 


1.7 


27 


1.7 


29 


1.7 


ai 


1.8 


3.1 


1.9 


3.3 


2 15 


3.55 


235 


3.7 


26 


3.9 


26 


4.0 


26 


4.1 


26 


4.1 


256 


4.15 


25 


4.3 


25 


4.4 


26 


4.45 


2 7 


4.05 


27 


a9 


2 65 


3.65 


265 


3.6 


26 


3.4 


25 





May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dee. 


3.25 


5.6 


4.6 


ao 


215 


1.7 


23 


1.1 


3.3 


5.6 


6.2 


ao 


21 


1.7 


23 


1.2 


3.35 


6.6 


6.05 


28 


20 


1.76 


235 


1.7 


3.4 


&6 


6.0 


28 


1.99 


1.8 


235 


1.8 


3.6 


5.4 


6.0 


27 


1.85 


1.8 


23 


1.9 


a7 


6.3 


4.95 


25 


1.8 


1.8 


225 


1.9 


3.5 


6.2 


6.0 


24 


1.75 


1.96 


2 15 


1.7 


3.5 


6.15 


4.96 


24 


1.76 


1.95 


21 


1.5 


a6 


&2 


4.9 


24 


1.7 


1.95 


2 16 


1.5 


3.95 


6.2 


4.7 


24 


1.65 


1.95 


215 


1.65 


4.1 


6.35 


4.6 


25 


1.66 


20 


1.85 


1.4 


4.0 


6.6 


4.1 


24 


1.6 


20 


1.3 


1.1 


3.9 


6.66 


a? 


25 


1.7 


1.96 


1.4 


1.3 


3.75 


6.9 


a6 


a2 


1.8 


1.9 


1.5 


1.6 


a7 


6.0 


a6 


a2 


21 


1.8 


1.4 


1.9 


3.65 


6.15 


Z.7 


a3 


21 


1.8 


1.7 


1.8 


3.6 


&3 


3.6 


ai 


1.9 


1.8 


» 1.95 


1.55 


3.7 


&4 


a4 


ao 


1.9 


1.9 


1.96 


1.15 


3.9 


6.4 


a2 


ao 


1.8 


1.9 


20 


1.6 


3.9 


6.5 


a 15 


ao 


1.7 


21 


1.95 


1.5 


4.25 


6.55 


ao5 


ao6 


1.66 


21 


20 


1.7 


4.5 


6.5 


285 


ao 


1.65 


22 


20 


1.65 


4.3 


6.4 


2 7 


4.0 


1.55 


2 16 


1.95 


1.85 


4.25 


6.4 


265 


a6 


1.5 


20 


1.9 


20 


135 


6.3 


25 


a4 


1.5 


205 


1.9 


1.9 


4.85 


6.2 


24 


295 


1.6 


21 


1.8 


22 


5.25 


6.26 


23 


28 


1.66 


22 


1.6 


23 


6.4 


3.4 


23 


26 


2 05 


2 3 


1.66 


215 


5.6 


3.5 


25 


24 


1.85 


226 


1.5 


21 


5.46 


3.6 


2 95 


23 


1.8 


22 


1.4 


22 


5.4 




26 


22 




2 2 





22 



-Vote.— River frozen over after November 29, 1905. Ice conditions January 1 to February 27, 1907, and 
December 15, 1907, to February 29, 1908, and after November 12, 1906. On February 17, 1908, the ice was 12 
inches thick. There was a little ice March 6 to 15, 1908, which probably did not materially affect the gage 
heights. The flow was affected at times from April to July, 1908. by gate regulation of the Pathfinder 
Tunnel. 

Rating table for North PlatU River at Pathfinder, Wyo.Jor 1905 to 1908. 



Gage 
height. 

Feei. 


Dis- 


1 he'lg^t. 


1 

Dis- , 


hei^t. 


Dis- 


\&i. 


Dis- 


charge. 
See.-ft. 


charge, j 
Sec.-ft. 1 


charge. 


charge. 


1 Feet. 
' 210 


.... 


See.-ft. 


1 
Feet. 


See.-ft. 


0.80 


im 


714 , 


a 40 


1,630 


5.40 


4,020 


.90 


192 


1. 2 20 


774 


a 50 


1,720 


5.60 


4,360 


1.00 


218 


' 230 


836 1 


a 60 


1,810 


5.80 


4,730 


1.10 


245 


' 2 40 


900 , 


a 70 


1,900 


6.00 


5,110 


1.20 


276 


1| 250 


966 1 


a 80 


2,000 


6.20 


6,515 


1.30 


313 


; 2 60 


1,032 , 


a 90 


2,100 


6.40 


5,935 


1.40 


354 


1 2.70 


1,100 


4.00 


2,200 


6.60 


6,360 


1.60 


397 


! 2.80 


1,168 


4.20 


2,400 


6.80 


6,800 


1.60 


444 


2.90 


1,236 i 


4.40 


2,600 


7.00 


7,240 


1.70 


494 


, aoo 


1,308 1 


4.60 


2,830 


8.00 


9.440 


1.80 


546 


' a 10 


1,382 I 


4.80 


3,100 


9.00 


11,650 


1.90 


600 


a2o 


1,460 i 


5.00 


3,400 






2.00 


656 


1 a 30 


1,540 


5.20 


3,700 







Note.— The above table is not applicable for ice or obstnieted-channel conditions. It Is based on 10 
dhcharce mcastirements made In 1905-1007, and is well defined. Above gage height 6.6 feet the rating 
curve Is a tangent, the difference being 2.20 per tenth. 
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Monthly discharge of North Platte River at Pathfinder, Wyo.,for 2905 to 1908. 



Month. 



May 10-31 

June 

July 

August 

September 

Oetober 

November 1-28... 

The period . 



April 

May 

June 

July 

August 

September 

October 

November 1-17... 

The period. 



1006. 



March 

April 

May 

June 

July 

Aupu<!t 

September., 

October 

November. . 
December. . 



The period. 



January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 1-15. 



The period. 



Discharge in second-feet. 


Maximum. 


^Inlmum. 


Mean. 


8,010 


2.020 


4.790 


12,800 


4,500 


8,K00 


4,050 


953 


1.800 


1.110 


218 


597 


444 


168 


249 


469 


260 


?.49 


556 


24.5 


413 



Run-off ' .,^, 
(total In ^ 
acre-feet). ™*^>' 



209.000 




524.000 




111.000 




36.700 




14.800 




21.500 


A. 


22.900 


A. 



4.820 
12.000 
11,000 
3,250 
933 
1,020 
1,050 
1.020 



7.240 

4,500 

10,800 

12,100 

9.920 

2,550 

868 

786 

628 

454 



1. 100 

2,6<iO 

4,180 

6.250 

3.700 

2.200 

744 

KM\ 

868 



1.790 
2,350 
3. 180 
913 
434 
397 
305 
685 



3.a30 
6.180 
7,390 
2.2<iO 
66t") 
664 

873 



685 

1.380 

2,000 

6.840 

2.8^V) 

836 

346 

557 

283 

157 



2. 440 

5,070 

10.300 

6,010 

1,380 

• 587 

6ti9 

440 

31. -i 



940.000 



180.000 I 
380,000 
440.000 [ 
139.000 
41,000 1 
39,500 
35,400 
29.400 

l.2SO.<X)0 



774 
1.,'iOO 
1.630 
836 
774 
397 
494 
313 



292 

348 

7.59 

1.620 

2,370 

4.590 

2.030 

1.210 

544 

645 

66«i 



116.000 

145.000 

312.000 

613,000 

370.0flt) 

84,800 

34.900 

41.100 

26.200 

19,400 



1.700,000 



I 



18.000 

20.000 

4ii. 700 

9tl.400 

146,000 

273.000 

125.000 

74.400 

32.400 

39.700 

19.800 

891.000 



Note.— Discharge estimated December 21, 1907, to February' 29, 1008. This is the only ice period tor 
which there is sulficient duta to warrant even an approximate estimate of discharge. 

NORTH PLATTE RIVER AT GXTERHrSEY. WYO. 

This station, wliicli was established June 14, 1900, to obtain sta- 
tistical data concerning the flow of the river, was originally located 
at the higl^way bridge about one-half mile northwest of Guernsey, 
Wyo., in sec. 35, T. 27 N., R. 66 W., but at the opening of the season 
of 1902 the gage was removed to the railroad bridge, 300 feet above 
the first location. Discharge measurements have been made from 
the highway bridge. During the last few years the records obtained 
have been especially valuable to the United States Reclamation 
Service in connection with the North Platte project. 
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The station is located about 15 miles above the mouth of Laramie 
River. No other important tributaries come in anywhere in the 
vicinity of the station. The drainage area above the station is about 
16,000 square miles, and the elevation of the gage zero is 4,317 feet 
above sea level. The station was abandoned November 30, 1908. 

Very Uttle irrigation is practiced along the North Platte proper 
above this point, but there are many diversions for irrigation on the 
tributary streams. The canal systems of the North Platte project 
will divert water a few miles below the station. 

At the beginning of the season of 1902, when the gage was removed 
to the new location, the datum was changed. Tliis gage was washed 
out by flood waters on June 1, 1908, and was replaced on June 13, 
1908, by another rod gage at the same location but with the datum 
1 foot lower. 

About June 3, 1908, a maximum height of 11.50 feet (old gage 
datum), said to be the highest for over twent}^ years, was recorded. 

Owing to the shifting character of the channel, comparatively fre- 
quent measurements are necessary to obtain the best results. 

During the winter seasons the river is frequently covered with ice 
a foot or more in thickness, and results are affected by ice for about 
three months each year. 

Discharge measwreTnents of North Platte River at Guernsey j Wyo., in 1907 and 1908. 



Date. 


Hydrographer. 


Width. 


Area of 
section. 

Sq.ft. 

399 
1,340 
1,260 

758 


Gaee 
height. 


Dis- 
charge. 


1907. 
March 5 .. . . 


J. M. Giles 


Feet. 
193 
310 
310 
309 


Feet. ' 8ec.-ft, 
1.30 1 oon 


MRTTh ?5 


do 


4.00 
3.85 
2.37 

3.20 


7,850 
7,270 
2,910 

5,810 


March 26 


do 


April 12 


do 


igoB. 

May 28 


U. 8. Reclamation Service 


June 10 


do 






6,040 


Jane 17. ...^... 


do 






5.70 
5.60 
5.60 
3.20 
3.90 
2.90 
2.90 
1.90 
1.90 
2.00 


6,990 


June 18 


W. n Freeman 


308 
308 


1,500 
1,500 


6,590 


June 19 


do 


6,500 


July2 


U. 8. Reclamation Service 


2.400 


July 6 


do 






3,600 


July 30 


do 






1,950 


August 18 


do , 






1,530 


September 18. . . 


do 






530 


October 6 


do 






565 


October 14 


do 


1 


556 













Note.— Scanning with measurement of June 17, 1906, gage heights refer to new gage, the datum of which 
b 1 foot lower than that of old gage. 
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SURFACE WATER SUPPLY, 1907-8. 



Daily gage height, infeety of North Platte River at Guernsey, Wyo.,/or 1907 and 1908. 

[W. F. Peterson, obsener.J 



Day. 


.an. 

1.00 
.90 
.95 
.65 
.75 

.85 
1.00 

.85 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.10 
1.00 


Feb. 


Mar. 


Apr. 



2.65 
2.46 
2.35 
2.30 
2.30 

2.30 
2.30 
2.30 
2.40 
2.40 

2.40 
2.37 
2.32 
2.30 
2.30 

2.60 
3.10 
3.40 
3.50 
3.45 

3.30 
3.25 
3.15 
2.85 
2.70 

2.70 
2.60 
2.60 
2.60 
2.60 

1.16 

1.0 

1.0 

1.0 

1.0 

1.05 

1.2 

1.05 

1.0 

1.0 

1.0 

1.0 

1.15 

1.2 

1.3 

1.4 

1.4 

1.55 

1.75 

1.9 

2.0 

2.1 

2.2 

2.25 

2.3 

2.45 
2. rj,') 
2.6 
2.35 
2.2 


May. 

2.50 
2.60 
2.67 
2.72 
2.62 

2.56 
2.60 
2.46 
2.32 
2.30 

2.30 
2.25 
2.42 
2.55 
2.72 

3.10 
3.60 
3.80 
3.87 
3.70 

3.75 
4.05 
4.52 
4.95 
6.40 

5.90 
6.15 
6.12 
6.00 
6.00 
6.95 

2.0 
2.0 
2.0 
1.9 
1.9 

1.9 
1.9 
1.9 
2.1 
2.0 

2.0 

2.15 

2.35 

2.45 

2.65 

2.6 
2.6 
2.3 
2.2 
2.1 

2.0 

2.0 

2.15 

2.75 

3.46 

3.25 

3.1 

3.9 

6.5 

5.3 


June. 

5.85 
5.80 
5.72 
6.86 
6.00 

6.10 
6.15 
6.40 
6.50 
6.90 

7.00 
6.88 
6.75 
6.45 
6.36 

6.40 
6.40 
6.42 
6.66 
6.50 

6.40 
6.32 
6.30 
6.25 
6.20 

6.16 
6.00 
6.90 
6.85 
5.70 

"5.* 65" 
5.8 

5.76 

6.7 

6.7 

6.6 

6.6 

6.6 
5.85 
6.05 
6.55 
5.45 

5.35 

5.2 

4.9 

4.55 

40 


July. 

5.70 
5.60 
5.55 
5.50 
5.50 

5.50 
5.40 
5.35 
5.30 
5.00 

4.85 
4.75 
4.62 
4.40 
4.00 

4.00 
4.20 
4.00 
3.98 
3.75 

3.75 
3.35 
3.15 
3.05 
3.10 

2.86 
2.75 
2.62 
2.60 
2.65 
2.70 

3.45 

3.2 

3.2 

3.65 

4.0 

3.95 

3.9 

3.86 

3.7 

3.7 

3.65 

3.55 

3.45 

3.2 

3.1 

3.05 

2.96 

2.8 

2.86 

2.9 

2.8 

2.75 

2.65 

2.6 

2.6 

2.45 

2.4 

2.35 

2.3 

2.36 

2.4 


Aug. 


Sept. 


Oct. 

0.92 
.82 
.80 
.80 
.80 

:IS 

.80 
.85 
.85 

.90 
.90 
.95 
.95 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
.95 
.92 
.90 
.85 
.80 

1.8 
1.8 
1.8 
2.0 
1.9 

1.9 
1.9 
1.9 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 

2.0 

2.0 

2.06 

2.1 

2.1 
2.1 
2.1 
2.1 
2.15 

2.2 
2.2 
2.2 
2.2 
2.2 
2.2 


Xov. 


Dec. 


1907. 
1 


2.60 
2.58 
2.45 
2.35 
2.28 

2.15 
1.90 
1.88 
1.80 
1.68 

1.60 
1.58 
1.50 
1.45 
1.35 

1.30 
1.30 
1.28 
1.20 
1.20 

1.12 
1.08 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.55 
1.00 

2.4 

2.4 

2.45 

2.35 

2.4 

2.4 
2.4 
2.4 
2.4 
2.35 

2.2 

2.2 

2.25 

2.46 

2.5 

2.6 

2.7 

2.9 

2.75 

2.7 

2.7 

2.6 

2.6 

2.66 

2.7 

2.9 

2.85 

2.76 

2.6 

2.5 

2.4 


1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
.95 
.95 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 

.96 
.95 
.80 
.80 
.80 

.80 
.76 
.75 
.76 
.75 

.80 

.90 

1.00 

1.00 

1.00 

2.4 
2.3 
2.3 
2.2 
2.1 

2.05 

2.0 

2.0 

2.0 

2.0 

1.95 

1.9 

1.9 

1.9 

1.8 

1.8 
1.8 
1.9 
1.9 
1.9 

2.0 
1.9 
1.9 
1.9 
1.9 

1.85 

1.8 

1.8 

1.8 

1.8 




0.80 
.80 
.80 
.80 
.85 

.90 
.95 
1.00 
1.05 
1.10 

1.10 
1.20 
1.20 
1.20 
1.22 

1.25 
1.30 
1.50 
1.52 
1.60 

1.65 
1.80 
1.80 
1.85 
1.88 

1.90 
2.00 
2.00 
2.25 
2.30 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.15 

2.1 
2.0 
2.0 
1.9 
1.9 

1.95 

2.0 

2.2 

2.3 

2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 


2.20 


2. 






2.20 


3 




"i.'so' 

1.30 
1.35 
1.60 
1.50 
1.60 

1.50 
1.50 
1.52 
1.50 
1.50 

1.50 
1.47 
1.42 
1.40 
1.40 

1.85 
2.30 
2.80 
3.70 
4.10 

3.80 
3.45 
3.10 
2.95 
2.90 
2.80 

1.2 
1.2 
1.15 
1.0 
.9 

.9 
.9 

.8 
.8 
.85 

.95 
1.0 
1.0 
1.0 
1.0 

1.15 

1.2 

1.2 

1.2 

1.2 

1.2 

1.15 

1.1 

1.1 

1.05 

1.0 

1.2 

1.2 

1.25 

1.25 

1.3 


2.18 


4 


2.15 


5 


2.12 


6 


2.10 


7 


2.10 


8 


2.10 


9 


2.10 


10 


2.10 


11 


2.10 


12 


2.00 


13 


2.00 


14 


2.00 


16 


2.00 


16 


2.00 


17 


1.90 


18 


1.90 


19 


1.88 


20 


1.85 


21 






1.85 


22 






1.80 


23 : 






1.80 


24 






1.80 


26 






1.80 


26 






1.80 


27 






1.85 


28 






1.83 


29 






1.80 


30 






1.80 


31 






1.80 


1908.0 
1 


1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 
1.8 


1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 

1.8 

1.75 

1.7 

1.7 

1.7 

1.65 

1.6 

1.6 

1.6 

l.M 
1.45 
1.35 
1.2 




2 




3 




4 




6 




6 




7 




8 




9 




10 




11 




12 




13 :. : 




14 




15 




16 




17 




18 




19 




20 




21.... 




22 




23 




24 




25 




26 




27 




28 




29 




30 




31 















« Gape washod out Juno 1 , 1908, bv hiph water that reached a maximum gage height of 11.6 feet on June 2 

*r 3, 1908. New gape installed June 14, UKW. 

Note.— Probable ice conditions existe<i January 1 to March 4, 1907, Novembw 16, 1907, to March 1, 1908, 
nd after November 17, 1908. On February 1, 1908, the ice was 14 inches thick. 
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Rating tables for North Platte River at Guernsey, Wyo, 
MARCH 5 TO MAY 22. 1907. 



height. 


Dis- 
charge. 


hei^t. 


Dis- 
charge. 


hei^t. 
Feet. 


Dis- 
charge. 


Oage 
height. 


Dis- 
charge. 


Feet. 


Sec-ft- 


Feet. 


Sec.-ft. 


8ee.-ft. 


Feet. 


See.-/t. 


1.30 


1,020 


2.10 


2,340 


2.90 


4,200 


3.70 


6,720 


1.40 


1,K0 


2.20 


2,540 


3.00 


4,480 


3.80 


7,080 


l.fiO 


1,310 


2.30 


2,750 


3.10 


4,770 


3.90 


7,460 


1.(0 


i,4eo 


2.40 


2,970 


3.20 


6,070 


4.00 


7,850 


1.70 


1,620 


2.50 


3,200 


3.30 


5,380 


4.10 


8,250 


1.80 


1,790 


2.(0 


3,440 ! 


3.40 


6,700 






1.00 


1,970 


2.70 


3,690 


3.50 


6,030 






2.00 


2,150 


2.80 


3,940 ' 


3.60 


6,370 







Note.— The above table Is not applicable for ice or obstnicted-channel conditions. It Is based on four 
discharge measurements made during this period and one made In 1906 and Is well defined between gage 
heights 1.3 feet and 4.1 feet. 

MAY 23 TO NOVEMBER 17, 1907. 



0.70 


750 


1 2.00 


2,650 


3.30 


6,180 


6.20 


10, 160 


.80 


850 


2.10 


2,730 


3.40 


6,410 


6.40 


10,740 


.90 


960 


2.20 


2,920 


3.50 


6,660 


6.eo 


11,320 


1.00 


1,080 


2.30 


3,110 


3.(0 


6,890 


6.80 


11,900 


1.10 


1,200 


2.40 


3,300 


3.70 


6,130 


6.00 


12,600 


1.20 


1,330 


2.50 


3,500 


3.80 


6,380 


6.20 


13,100 


1.30 


1,460 


2. to 


3,700 


3.90 


6,640 


6.40 


13,700 


1.40 


1,600 


2.70 


3,900 


4.00 


6,900 


6.eo 


14,300 


1.50 


1,750 


2.80 


4,100 


4.20 


7,420 


6.80 


14,920 


1.60 


1,900 


, 2.90 


4,310 


4.40 


7,960 


7.00 


15,650 


1.70 


2,0t0 


1 3.00 


4,520 


4.eo 


8,490 






1.80 


2,220 


3.10 


4,730 


4.80 


9,030 






1.90 


2,380 


1 3.20 


4,950 


6.00 


9,500 







NoTK.— The above table is not applicable for Ice or obstructed-channel conditions. It is developed 
from the form of the curve used in the fatter part of 1906 and the relation of the curves in the first part of the 
year to the latter part. It is not well defined, but is probably a fairly close approximation. No discharge 
measurements were made during this period. 

MARCH 1 TO MAY 31, 1908. 



0.80 


730 


.90 


850 


1.00 


980 


1.10 


1,110 


1.20 


1,250 


1.30 


1,390 


1.40 


1,640 


1.60 


1,700 


i.eo 


1,870 


1.70 


2,050 


1.80 


2,240 




2,440 


1 3.00 


6,170 


1 4.20 


9,660 


2,650 


{ 3.10 


6,480 


4.40 


10,440 


2,8(0 


; 3.20 


6,800 


4.60 


11,320 


3,080 


1 3.30 


6,130 


4.80 


12,200 


3,310 


3.40 


6,470 


6.00 


13,100 


3,650 


3.50 


6,820 


6.20 


14,000 


3,800 


3.60 


7,180 


6.40 


14,900 


4,060 


3.70 


7,650 


6.60 


15,800 


4,330 


3.80 


7,930 






4,600 


, 3.90 


8,320 






4,880 


1 4.00 


8,720 







Note.— The above table is not applicable for Ice or obstructed-channel conditions. It is based on one 
discharge measurement made during this period and the form of the curve used in the earlier part of 1907 
and is not well defined. 

JUNE 14 TO JULY 24, 1908. 



2.60 


1,670 


3.40 


2,670 


4.20 


4,000 


6.00 


6,470 


2.70 


1,690 


3.50 


2,830 


, 4.30 


4,180 


6.20 


6,850 


2.80 


1,820 


3. to 


2,990 


' 4-40 


4,360 


6.40 


6,250 


2.90 


1,950 


3.70 


3,150 


4.50 


4,640 


6.60 


6,670 


3.00 


2,080 


3.80 


3,310 


4.60 


4,720 


6.80 


7,090 


3.10 


2,220 


3.90 


3,480 


4-70 


4,900 


6.00 


7,610 


3.20 


2,370 


4.00 


3,650 


4.80 


6,090 






3.30 


2,520 


4.10 


3,820 


4.90 


6,280 







Note. — The above table is not applicable for Ice or obstructed-channel conditions. It Is based on six 
discharge measurements made during this period, and is fairly well defined. 

JULY 25 TO AUGUST 14, 1908. 

[Indirect method for shifting channels used.) 

AUGUST 15 TO NOVEMBER 17, 1908. 



It is based on four 



1.80 
1.90 
2.00 


500 
640 
580 


2.10 
2.20 
2.30 


650 
740 
840 


2.40 
2.50 
2.60 


940 
1,050 
1,160 


2.70 
2.80 
2.90 


1,280 
1,400 
1,530 



Note. — The above table is not applicable for ice or obstructed-channel conditions, 
discharge measurements made during this period and is not well defined. 
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Daily discharge ^ in second-feet ^ of North Platte River at Guernsey, Wyo.^for 1908. 



Day. 


July. 


Aug. 

1,120 
1.120 
1,180 
1.060 
1,120 

1.120 
1,120 
1,040 
1,040 
990 


Day. 


July. 


Aug. 

840 

840 

890 

1,100 


Day. 


July. Aug. 


1 




11 


I21 


i 


2 




12 




22 




3 




13 




23 




4 




14 




; 24 




5 




15 




I25.::: : 


1,350 ' 


6 




16 






: 28 


1,290 
1,230 
1.170 
1,110 
1,170 
1,230 




7 




17 






i27 




8 




18 






|28:::::::::::::: 




9 




19 






29 




10 




20 tf... 




1 30 














31 






1 





NoTX.— These discharges were obtained by the indirect method for shifting channels. 

Monthly discharge of North Platte River at Guernsey, Wyo.,for 1907 and 1908. 
[Drainage area, 16,200 square miles.] 



Month. 



Discharge in second-feet. 



Maximum. 



Minimum. 



Mean. 



Per 
square 
mile. 



Run-off. 



Depth in 

incneson 

drainage 

area. 



Total in 
acre-feet 



Accu- 
racy. 



1907. 

March 6-31 

April 

May 

June 

July 

August 

September 

October 

November 1-16 



The period . 



8,250 
6,030 
13,000 
15,200 
11.600 
3,700 
1,080 
1.080 
1,400 



1908. 

March 

April 

May 

June 

July 

August 

September 

October 

November 1-17 



1,390 

4.060 

17,000 

30,000 

3,650 

1,630 

940 

740 

740 



1.020 

2,760 

2,640 

1U600 

3,500 

1,080 

800 

850 

850 



2,720 
3,650 
6,430 
13,300 
7,510 
1,850 

981 
1,100 



0.168 
.225 
.397 
.821 
.464 
.114 
.061 
.061 
.068 



0.17 
.25 
.46 
.92 
.53 
.13 
.07 
.07 
.04 



146.000 
217,000 
395,000 
791,000 
462,000 
114,000 
59.100 
60,300 
34,900 



2,230,000 



730 

980 

2.440 

3,650 

1,110 

840 

500 

500 

540 



The period | 1,400,000 



1.090 

1,960 

4,690 

10,500 

2,240 

1,150 

683 

614 

670 



.067 
.121 
.289 
.648 
.138 
.071 
.036 
.038 
.041 



67,000 
117,000 
288,000 
625,000 
138,000 
70,700 
34.700 
37,800 
22.600 



Note.— Discharges May 31 to June 13, 1908, interpolated. These interpolations are based on an estimated 
flood discharge of 30,000 second-feet on June 3 and the measurement made on June 10, 1908. 

NORTH PLATTE RIVER NEAR MITCHELL, NSBR. 

This station, which was estabUshed June 3, 1901, to replace the 
station at Gering, is located at a highway bridge 1 mile south of 
Mitchell, Nebr., in sec. 27, T. 23 N., R. 56 W. The records at this 
point show the amount of water passing the Wyoming-Nebraska 
state line, and are of especial value in connection with interstate 
questions concerning the distribution of water. Laramie River and 
Rawhide Creek enter the river in Wyoming below the Guernsey sta- 
tion, and Horse Creek comes in just below the state line. No impor- 
tant tributaries enter below the station. Important diversions for 
irigation are made both above and below the station. 
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The datum of the gage was lowered 1 foot May 3, 1902, to obviate 
negative readings. As the river sometimes freezes solid, few records 
have been obtained during the winter. 

As the bed of the river is of shifting sand, and the measurements 
are insufficient in number to indicate all changes, the results obtained 
are unsatisfactory. 

Discharge measurements of North Platte River near Mitchell, Nehr., in 1907 and 1908. 



Date. 



1907. 

Aprils.., 

May 23.., 

June 14... 

July 17 

August 28 

September 19.. 
October 23 



1906. 

February 27 

March 16 

April 23 

June 1 

June 16 

July 10 

July28 

Au|!ust29 

September 17... 

October 30 

November 19.. 

Do 

December 3 1«. 



Tlydrograpber. 



Arthur Dobson. 
A. R. Dobson.. 
Arthur Dobson. 

....do 

....do 

....do 

Adna Dobson... 



Adna Dobson... 

do 

O.W.Bates.... 
Adna Dobson... 
Arthur Dobson. 

do 

do 

do 

Adna Dobson... 

do 

O.W.Bates.... 

do 

L. F. Flower. . . 





Area of 


Gage 
height. 


Dis- 


nr laUl. 


section. 


charge. 


Feet. 


Sa.ft. 
1,460 


Feet. 


See.'/t. 


999 


3.50 


3,680 


1,040 


2,270 


4.02 


7,040 


1,050 


3,780 


5.25 


13,800 


998 


2,030 


3.90 


6,000 


814 


600 


2.65 


1,300 


638 


337 


2.42 


726 


669 


411 


2.45 


844 


592 


506 


2.53 


904 


738 


494 


2.35 


056 


875 


653 


2.50 


1,330 


1.020 


3,980 


5.35 


16,800 


1,030 


2,250 


4.02 


7,340 


972 


1,170 


2.89 


2,806 


700 


425 


2.35 


866 


762 


510 


2.40 


992 


180 


65 


1.60 


61 


462 


201 


1.98 


305 


588 


410 


2.27 


766 


610 


404 


2.25 


732 


694 


449 


2.34 


509 



o Slush lee affected discharge measurement. 

Daily gage height, in feet, of North Platte River near Mitchell, Nebr,,/6r 1907 and 1908, 

[B. H. Newbold, observer.] 



Day. 


Mar. 


Apr. 

3.7 
3.6 
3.G 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 
3.4 

3.4 
3.4 
3.4 


May. 

3.3 
3.4 
3.4 
3.4 

3.4 
3.3 
3.3 
3.3 
3.3 

3.3 

"3.3 ■ 
3.3 
3.3 

3.4 
3.5 

3.8 

"■'*3.*9 

3.9 
3.9 
4.0 
4.4 
4.5 

■'"s.'i' 

5.2 
5.1 
5.1 
5.0 


June. 

5.0 

'■5.0' 
4.9 
5.0 

5.0 
5.1 
5.2 

"'i'.i' 

5.5 
5.5 
5.5 
5.2 
5.1 

'""s.'o 

4.9 
4.9 
4.8 

4.8 
4.8 

■"*4."8' 
4.8 

4.8 
4.9 
4.9 

4.8 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1907. 
I 


4.8 
4.7 
4.7 
4.7 
4.6 

4.6 

■'4."5 

4.6 
4.6 

4.5 
4.4 
4.3 

''4.3 

4.1 
3.9 
3.8 
3.9 
3.9 

■*3.*7' 
3.7 
3.5 
3.5 

3.5 
3.6 

'**'3."4 
3.3 
3.3 


3.3 
3.3 
3.3 

*3*2 

3.1 
3.0 
3.0 
3.0 
3.0 

* *3.'6" 
2.9 
2.9 
2.8 

2.8 
2.8 

'"'i'i' 

2.7 

2.7 
2.7 
2.7 
2.7 

2.7 
2.7 
2.7 
2.7 
2.6 
2.7 


'*2.'7 
2.6 
2.6 
2.6 

2.6 
2.6 

*"2.*6* 
2.6 

2.6 
2.6 
2.5 
2.5 

2.5 
2.5 
2.4 
2.4 
2.4 

2.4 

■'**2.*4' 
2.4 
2.4 

2.4 
2.4 
2.4 

""2.6 


2.6 
2.5 
2.5 
2.4 
2.4 

"2.4 
2.4 
2.4 
2.4 

2.4 
2.4 

"*2.*4* 
2.4 

2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 

2.4 
2.4 
2.4 


2.4 
2.4 

'"2.'4 
2.4 

2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 




2 . ..' 


2.3 


3 ■ 


2.3 


4 .. . 




2.3 


s 




2.3 


6 




2.4 


7 ' 


2.4 


s 




; 1 


2.4 


10 


2.4 


11 


2.4 


12 ' 


2.4 


13 


2.4 


Ji::: ::::::::. ::::.i 


2.4 


1^ 

16 1 


3.3 

3.4 
3.5 
3.6 
3.6 
3.7 




17 




IH, ! 


2.4 
2.4 
2.4 

2.4 
2.4 
2.4 




19 






20 






21 






22 




3.8 
3.8 
3.7 
3.5 

3.4 
3.4 




23 






24. 






25 




2.4 

2.4 
2.4 
2.4 
2.3 
2.3 




26 






27 






28 






29- 




3.3 
3.3 




30 






31 
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Daily gage height, in feet, of North Platte River near Mit^ll, Nehr.y for 1907 and 

1908 — Continued. 



Day. 


Mar. 


Apr. 


May. 

2.7 
2.7 

"i'.h" 

2.7 

2.6 
2.6 
2.6 
2.5 

2.6 
2.7 
2.8 
2.8 

2.8 

2.9 

'"3.0' 
2.9 

2.8 

2.7 
2.7 
2.7 

"3.0" 

3.6 

3.4 

3.4 

4.05 

4.7 


June. 


July. 

3.4 
3.0 
2.9 
2.8 

3.1 
3.1 
3.0 
3.0 
3.0 

2.9 

■■*"3.'i' 

2.9 
2.8 

2.8 
2.8 
2.7 

2.6 
2.7 
2.6 
2.5 
2.6 

""2.'b 
2.4 
2.3 
2.3 
2.3 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


lOOS. 
I 




2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.4 

2.4 

■ "2"3 
2.3 
2.3 

2.2 
2.2 
2.2 

"2.3" 

2.3 
2.4 
2.4 
2.5 
2.6 

""2."7" 
2.9 
3.0 
2.8 


6.1 
6.0 
5.0 
6.8 
4.4 

4.2 

" '4.'6" 
3.9 
3.9 

3.8 
3.7 
3.7 

""z.'% 

3.8 
3.7 
• 3.8 
3.9 
3.9 

■ "s.'s" 

3.8 
3.9 
3.8 

3.7 
3.7 

""3.6 
3.6 


2.3 

""2.'a 
2.4 
2.4 

2.3 
2.4 
2.4 

" "2.'3' 

2.3 
2.3 
2.2 
2.3 
2.3 

"'2.'2" 
2.2 
2.3 
2.3 

2.3 
2.3 

2*3" 
2.3 

2.3 
2.3 
2.3 
2.4 

"2.3* 


2.2 
2.1 
2.1 
2.1 
2.1 

"*"2.'i' 
2.1 
2.0 
20 

2.0 
2.0 

""2.6" 
1.9 

1.9 
1.6 
1.6 
1.5 

1.5 
1.5 
1.5 
1.6 
1.4 

1.4 

""{'a 

1.6 
1.5 


1.5 
1.5 
1.5 

"'i.e' 

1.6 
1.6 
1.6 
1.5 
1.6 

"i.'s' 

1.6 
1.7 
1.7 

1.7 
1.7 

""i.Y 

1.8 

1.9 
1.9 
2.0 
2.0 

2.0 
1.9 
1.9 
1.8 
1.8 
1.8 


2.3 1 

2.3 

2.3 

2.3 
2.3 

'*2.'3* 
2.4 

2.4 
2.4 
2.3 
2.4 

2.5 
2.7 
2.8 
2.3 
2.3 

2.4 

■"'2.' 5' 
2.5 
2.5 

2.4 
2.3 
2.3 

"2.Z 


2.4 


2 

3 

4 

6 


2.25 
2.25 
2.25 
2.35 

2.55 
2.65 


2.4 
2.5 
2.7 

2.8 


6 




7 


2.8 


8 


2.7 


9 


2.25 
2.25 

2.25 
2.25 
2.35 
2.35 


2.5 


10 


2.4 


11 


2.4 


12 


2.4 


13 




14 


2.4 


15 


2.5 


16 


2.35 

2.2 

2.3 

2.3 

2.3 

2.4 


2.5 


17 


2.5 


18 


2.4 


19 


2.4 


20 




21 


2.4 


22 


2.4 


23 

24 

25 

26 

27 

28 

29 


2.4 
2.4 
2.5 

2.4 
2.4 
2.4 


2.5 
2.5 
2.5 

2.6 

2.6 

2.5 


30 

31 


2.4 
2.5 


2.4 
2.4 










1 



Rating tables for North Platte River near Mitchell, Nehr, 
APRIL 1 TO MAY 26. 1907. 
[Daily discharges were obtained by the indirect method for sliiftlng channels.] 
MAY 27 TO DECEMBER 14, 1907. 



Gage I Din- 
height, charge. 



Feet. 
2.30 
2.40 
2.50 
2. to 
2.70 
2.80 
2.90 
3.00 
3.10 



1 Sec. -ft. 


Feet. 


(KM) 


3.20 


7(i0 


3.30 


930 


3.40 


1,130 


3.50 


1,3(>0 


, 3. to 


1,«.J() 


3.70 


1,910 


3. SO 


2,230 


3.90 


2, 570 


. 4.00 



, Cage I Dis- 
helght. charge. 



Sec.-ft. 
2,930 
3,310 
3,700 
4,120 
4..'i70 

o.o:jo 

5,510 
6,010 
6,540 



flage 
lelght. 


Dis- 


Oage 
height. 

Feet. 


Di». 


charge. 
See.-ft. 


charge. 


Feet. 


Sec.-ft. 


4.10 


7,070 


5.00 


12,270 


4.20 


7,610 


5.10 


12.890 


4.30 


8. HO 


5.20 


13,510 


4.40 


8,720 


5.30 


14,140 


4.50 


9,-290 


5.40 


14,770 


4.«iO 


9,880 


5.50 


16,400 


4.70 


10, 470 






4.hO 


11, »0 






4.90 


11,C60 







Note. — The above table Is not applicable for ice or obstnicted-channel conditions. It is based on five 
discharge ineasureinents made during this period and the form of the 1906 curve, and is well defined 
l)«twoen gago heights 2.4 feet and 5.25 feet. 

MARCH 2 TO DECEMBER 31, 1908. 



1.40 


25 


; 2.r.0 


1.50 


40 


2.70 


1.(10 


tu 


2. NO 


1.70 


90 


j 2.W 


l.SO 


130 


3.00 


1.90 


210 


! 3. 10 


2.00 


330 


3. '20 


2.10 


470 


3 30 


2. -20 


030 


3.40 


2.30 


MO 


; 3. .50 


2.40 


1,0-20 


3.«0 


2.50 


l,2t>0 


j 3.70 



1,.'>10 


3.80 


6, iro 


6.00 


13,900 


1,7S0 


3. 90 


6,(>70 


5.10 


14,700 


2,070 


1 4.00 


7,200 


5.20 


15,520 


2,.3>0 


i 4.10 


7,750 


5.30 


16,300 


2,700 


, 4.20 


8,330 


5.40 


17,220 


3.0.'iO 


' 4.30 


8,940 


5.50 


18,100 


3, -l.SO 


, 4.40 


9,.'>70 


5.00 


19,000 


3,>vitl 


4. :jO 


10,230 


5.70 


20,000 


4,2.')0 


4. (•O 


10. 930 


5.80 


21.000 


4, 7(H) 


4.70 


11.(50 


5.90 


22,000 


5,170 


4.80 


12,3.sO 


6.00 


23,000 


5,(,(X) 


4.90 


13,130 







Note.— The above table is not applicable for ire conditions. It is based on 12 discharge measuraznento 
lade during this period and is not well defined above gage height 4.0 feet. 
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Daily discharge ^ in Becond-feety of North Platte River near Mitchell^ Nebr.yfor 1907, 



Day. 


Apr. 


May. 


Day. 


Apr. 


May. 


Day. 


Apr. 


May. 


1 


4,600 
4,100 
4,100 
3,700 
3,760 

3,800 
3,8G0 
3,800 
3,800 
3,400 


3.300 
3.700 
3,700 
3,800 
3,800 

3,800 
3,400 
3,400 
3.400 
3,400 


11 


3,400 
3,450 
3,450 
3.250 
3,050 

3,500 
3.950 
4,400 
4,400 
4,900 


3,400 
3,400 
3.450 
3,450 
3,450 

3.900 
4,300 
5,750 
6,000 
6,300 


21 


5,200 
5,400 
5,400 
4,900 
4,000 

3,600 
3.600 
3.500 
3,300 
3,300 


6,350 


2 


12 


22. 


6,350 


3 


13 


23 


6,850 


4 


14 


24 


9,000 


5 


15 


25 


9,600 


6 


1 
16 


28 


10,200 


7 


17 


27... 




8 


18 


23 




9 


19 


29 




10 


20 


30 








1 





Note. — These discharges were obtained by the Indirect method for shifting channels. 



Monthly discharge of North Platte River near Mitchell^ Nehr 


,,/or 1907 and 190S 


r. 


Month. 


Discharge In second-feet. 


Run-off 
(total in 
acre-feet). 


Accu- 


Maximum. 


Minimum. 


Mean. 


racy. 


1907. 
April 


5,400 
13,500 
15,400 
11.100 
3,310 
1,360 
1,130 
760 
760 


3.050 

3,300 

11,100 

3,310 

1,130 

760 

760 

600 

600 


3,960 

6,190 

12,400 

7,110 

1.920 

960 

7S3 

749 

703 


236,000 
381,000 
738,000 
437,000 
118,000 
57,100 
48,100 
44,600 
19.500 


B. 


May.:.:.::.: 


B. 


Jun^. . r s 


B. 


July 


B. 


August 


B. 


September 


B. 


October 


B. 


November 


B. 


December 1-14 


B. 






The period 


1 




2,080,000 












1908. 
March 


1,380 

2.700 

12.700 

23,000 

4.250 

1,020 

630 

330 

1.260 


630 

630 

1,260 

5,170 

810 

630 

25 

40 

330 


931 

1,210 

2,980 

7,950 

2,030 

815 

229 

121 

898 

859 


57,200 
72,000 
183,000 
473,000 
125,000 
50,100 
13,600 
7,440 
63,400 
52,800 


C. 


April 


B. 


Idyl::::::::::::: : : :.:.:::: 


B. 


June 


B. 


July 


B. 


August 


B. 


September 


C. 


October 


D. 


November 


B. 


December 


1.020 


Sin 


D. 


The period 




1,090,000 















NoTK.— Discharge was Int<»rix)latecl for days on which gage was not read. 

NORTH PLATTE RIVZR AT KORTH PLATTE, NSBR. 

This station, which was established October 5, 1894, to determine 
the amount of water below all diversions contributed by the North 
Platte to the Platte, is located 3J miles above the junction of North 
and South Platte rivers at a highway bridge about one-half mile north 
of the city of North Platte, in sec. 28, T. 14 N., R. 30 W. The gage 
is at the Union Pacific Railway bridge, 2 miles below. 

Many diversions are made between this point and the Mitchell 
station. One small tributary, Birchwood Creek, maintains a small 
flow of water at the gaging station at times when the river itself 
would otherwise be dry. 

The drainage area is 28,500 square miles. 

During the winter the river often freezes solid, as it is very shallow. 
Records at this station are subject to the same limitations of shiftmg 
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channel and poor measuring conditions as other stations on the river, 
though to a somewhat less degree. 

The datum of the gage has remained unchanged since the station 
was established. 

Discharge measurements of North Platte River at North Platte, Nehr., in 19(f7 and 190S, 



Date. 



1907. 

ApriU 

M»y24 

June 16 

July 16 

September 1.... 
September 21... 
Novembers 

1906. 

March5 

April 24 

June 2 

Junel7 

July 12 

July 29 

August 30 

September 16... 

October 31 

November 21... 



Hydrographer. 



I 



Arthur Dobson. 
A. R. Dobson.. 
Arthur Dobson. 

....do 

....do 

....do 

Adna Dobson . . . 



O.W.Bates.... 

....do 

Adna Dobson . . . 
Arthun Dobson. 

....do: 

....do 

do 

Adna Dobson . . , 
A. A. Dobson. ., 
O.W.Bates.... 



I Width. 



Area of Ga« Dis- 
section, height, charge. 



Feet. 
1,720 
1,940 
1,970 
1,940 
406 
355 
1,080 



Sq.ft. 
2,260 
2,890 . 

4, no 

3,190 
772 I 
493 
670 



1,100 

1,010 

1,900 I 

1,810 

1,050 

665 

512 

150 

650 

1,020 



Feet. 
2.65 
2. Si 
3.70 
3.35 
1.80 
1.65 
2.00 



950 I 
704 
5,010 
2,830 
1,160 
490 
283 I 
124 I 
588 ; 
1,160 



Set.-ft. 
5,S30 
7,910 
16,000 
9.270 
1,500 
1,020 
1,400 



2.25 


1,860 


2.10 


1,5K) 


3.85 


14,000 


3.20 


7.330 


2.60 


2,960 


1.80 


1,050 


1.85 


553 


1.42 


206 


2.05 


1,150 


2.30 


2,590 



Daily gage height, in feet, of North PlatU River at North PlatU, Nebr.,for 2907 and 1908, 
[Henry Deck and C. P. Miller, observers.] 



Day. 



7.. 

8.. 

9.. 

10.. 

11.. 
12.. 
13.. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 



Mar. 



Apr. 



2.60 
2.60 
2.00 

2.60 
2.58 
2.55 
2.60 
2.45 

2.45 
2.40 
2.35 
2.40 
2.35 

2.35 
2.38 
2.35 
2.35 
2.35 

2.52 
2.55 
2.60 
2.60 
2.60 

2.62 
2.58 
2.52 
2.42 
2.40 



May. 


June. 


July. 


Au,. 


Sept. 


Oct. 


2.38 


3.40 


3.32 


2.30 


1.95 


2.25 


2.40 


3.40 


3.30 


2.40 


2.10 


2.10 


2.48 


3.40 


3.30 


2.45 


2.00 


2.10 


2.50 


3.40 


a30 


2.40 


2.00 


2.10 


2.42 


3.40 


3.30 


2.30 


1.90 


2.00 


2.38 


3,30 


aso 


2.20 


1.85 


1.90 


2.30 


3.30 


3.30 


2.10 


1.80 


1.90 


2.35 


3.30 


3.25 


2.10 


1.80 


1.85 


2.40 


3.40 


3.25 


2.10 


1.78 


1.82 


2.40 


3.60 


3.22 


2.00 


1.75 


1.80 


2.38 


3.40 


3.18 


1.90 


1.75 


1.80 


2.30 


3.40 


3.15 


1.88 


1.72 


1.80 


2.20 


3.60 


3.00 


1.86 


1.70 


1.80 


2.20 


3.60 


3.00 


1.85 


1.70 


1.80 


2.20 


3.60 


3.00 


1.85 


1.70 


1.80 


2.20 


3.60 


3.00 


1.85 


1.70 


1.80 


2.20 


3.40 


3.00 


1.85 


1.70 


1.80 


2.20 


3.35 


2.95 


1.85 


1.70 


K80 


2.20 


3.26 


2.90 


1.85 


1.70 


1.80 


2.25 


3.15 


2.88 


1.85 


1.70 


1.80 


2.^ 


3.10 


2.80 


1.85 


1.70 


1.80 


2.78 


3.15 


2.70 


1.85 


1.65 


1.80 


2.82 


3.25 


2.65 


1.85 


1.65 


1.85 


2.90 


3.30 


2.62 


1.85 


1.60 


1.85 


2.95 


3.32 


2.60 


1.85 


1.60 


1.90 


2.90 


a55 


2.48 


1.85 


1.65 


1.85 


2.90 


3.60 


2.45 


1.85 


1.80 


1.85 


2.95 


3.60 


2.42 


1.88 


1.85 


1.86 


a20 


3.55 


2.40 


2.02 


1.95 


1.82 


a42 


3.38 


2.35 


2.05 


2.10 


1.80 


3.40 




2.30 


2.00 




1.80 



a loe coQdltlons after November 13^ 1907, 



Nov. 



1.80 
1.80 
1.80 
1.80 
1.82 

1.88 
1.88 
1.90 
2.00 
2.00 

2.00 
2.00 
2.05 
2.15 
2.20 

2.20 
2.30 
2.30 
2.25 
2.20 



Dec. 



1.80 
1.80 
1.81) 
1.80 
1.90 

1.90 
1.90 
1.96 
1.95 
2.00 

2.00 
2.00 
2.00 
2.00 



2.15 
2.05 
2.00 
2.00 
2.00 I 

2.00 I 
2.00 ' 

1.90 ; 

1.90 
1.90 
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Daily gage height, in feet, of North Platte River at North PlatUy Nebr., for 1907 and 1908^ 

Continued. 



Day. 



1906.a 



2. 
3. 
4. 

5. 

6.. 
7. 
8., 
9.. 
10. 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23. 
24.. 
25. 

26.. 
27.. 
28., 
29.. 
30. 
31. 



Mar. 



2. 

2.2 

2.25 

2.3 

2.3 

2.3 
2.3 
2.25 
2.2 
2.06 

2.25 
2.4 
2.3 
2.3 
2.1 

1.9 
1.9 
1.9 
2.1 
2.25 

2.2 

2.05 

2.1 

2.1 

2.1 

2.1 

2.15 

2.2 

2.2 

2.2 

2.2 



Apr. 



2.2 
2.2 
2.1 
2.1 
2.1 

2.1 
2.2 
2.2 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
1.9 
1.9 

2.0 
2.1 
2.1 
2.1 
2.2 



May. 



2.1 

2.25 

2.3 

2.4 

2.5 

2.6 

2.5 

2.5 

2.45 

2.4 

2.4 
2.5 
2.6 
2.7 
2.6 

2.4 
(6) 
(5) 
(b) 
(b) 

3.4 
3.4 
3.65 
3.6 
3.6 

3.6 
3.6 
3.6 
3.6 
3.6 
3.7 



June. 



4.1 
4.1 
4.0 
4.7 
4.5 

4.55 
3.6 
3.2 
3.1 

ao 

ao 
ao 
a25 
ao 
ao 

ao 
ao5 
a35 
ao 
ao 

ao 

2.85 

a 15 
ao 
a 35 

ao 
ao 
a2 
ao 
ao 



July. 



2.9 
2.9 
2.85 
2.0 
2.0 

2.3 
2.2 
2.0 
2.0 
2.0 

2.0 
2.4 
2.5 
2.5 
2.2 

2.2 
2.1 
2.0 
2.0 
2.0 

2.0 
2.0 
1.9 
1.9 
1.9 

1.8 

1.75 

1.8 

1.8 

1.8 

1.8 



Aug. 



1.7 
1.7 
1.6 
1.5 
1.5 

1.5 
1.5 
1.7 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.9 

1.9 
1.8 
1.8 
1.8 
1.8 

2.0 
2.0 
2.0 
2.0 

1.8 
1.8 



Sept. 



1.7 
1.7 
1.7 
1.6 
1.6 

1.4 

1.35 

1.3 

1.2 

1.2 

1.3 
1.3 
1.3 
1.4 

1.4 

1.4 
1.4 
1.4 
1.4 
1.5 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.3 
1.3 
1.4 
1.4 



Oct. 



1.45 

1.4 

1.4 

1.35 

1.35 

1.35 
1.4 
1.45 
1.55 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.6 

1.55 

1.55 

2.5 

2.6 

Z6 

2.35 

2.15 

2.1 

1.95 

1.9 
1.8 
1.8 
1.9 
1.9 
1.85 



Nov. 



1.9 

1.95 

2.0 

2.0 

2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.6 
2.3 
2.1 
2.0 

2.0 
2.0 
2.1 
2.3 
2.4 

2.5 
2.6 
2.5 
2.4 
2.3 

2.2 
2.1 
2.0 
1.9 
1.85 



Dec. 



1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.9 
1.9 
2.0 
2.0 
2.0 

2.1 
2.1 
2.2 
2.3 
2.3 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
Z4 
2.4 
2.4 
2.4 
2.4 



« Gage helghU for August and September, 1908, uncertain, b High water May 17-20, 1908, no readings. 

Daily discharge, in second-feet , of North PlaUe River at North PlatU, Nebr,, for 1907 

and 1908. 



Day. 


Mar. 


Apr. 


May. 


1907. 
1 




4,200 
4,350 


2 




3 


5,500 
5,600 
5,500 

5,500 
5,360 
6,150 
4,800 
4,600 

4,500 
4,200 
4,000 
4,300 
4.000 

4,000 


4,900 
5,000 


4 


5 


4,600 
4,300 


6 1 


7 


3,800 


8 




4,100 


9 




4,400 


10 




4,400 
4,300 


11 




12.... . . ... 


.^,800 


13:::.:...:..:::::::::::::::: 


3,350 


14 


3,350 


15 


3,350 


16 i 


.1 -wn 


17 1 


4,150 3,350 


18 ::::....!::::::: 


4, 000 3, 350 


19 


4,000 3,350 


20 


4,000 3,600 


21 


5,000 5,600 


22 


5,200 1 7. inn 


23 


5,600 
5,600 
5,600 

5,800 
6,500 
6,100 
4,500 
4,350 


7,400 


24 


8,100 
8,500 

8,100 


25 


26 


27 1 


8,100 


28 




8,600 


29 




10,800 


30 




13,000 
12,800 


31 





June. 



12,800 
12,800 
12,800 
12,800 
12,800 

11,800 
11,800 
11,800 
12,800 
13,800 

12,800 
12.800 
14,900 
14,900 
14,900 

14,900 
12,800 
12,300 
11,200 
10,100 

9,650 
10,000 
10,600 
11,100 
11,200 

13,500 
13,900 
13,800 
13,200 
11,300 



July. 



10,600 
10,300 
10,200 
10,100 
10,000 

9,900 
9,800 
9,200 
9,100 
8,800 

8,350 
8,000 
6,700 
6,650 
6,600 

6,400 
6,500 
6,200 
5,900 
5,800 

5,300 
4,800 
4,600 
4,300 
4,300 

3,600 
3,600 
3,400 
3,350 
3,100 
2,900 



Aug. 



2,900 
3,500 
3,800 
3,600 
3,100 

2,600 
2,200 
2,200 
2,250 
1,900 

1,500 
1,460 
1,360 
1,400 
1,400 

1,400 
1,500 
1,500 
1,500 
1,500 

1,500 
1,600 
1,600 
1,600 
1,600 

1,600 
1,6,50 
1,760 
2,400 
2,600 
2,300 



Sept. 



2,100 
2,800 
2,350 
2,350 
1,900 

1,700 
1,500 
1,500 
1,450 
1,300 

1,300 
1,260 
1,200 
1,200 
1,200 

1,200 
1,200 
1,200 
1,200 
1,200 

1,200 

1,000 

1,000 

900 

900 

1,000 
1,500 
1,700 
2,100 
2,800 



Oct. 



3,600 
2,800 
2,800 
2,800 
2,300 

1,600 
1,600 
1,450 
1,400 
1,300 

1,300 
1,300 
1,300 
1,100 
1,100 

1,100 
1,100 
1,100 
1,100 
1,100 

1,100 
1,000 
1,100 
1,100 
1,300 

1,100 
1,100 
1,100 
1,050 
800 



Nov. 



800 
800 
800 
800 
850 

1,000 
1,000 
1,100 
1,400 
1,400 

1,400 
1,400 
1,400 
1,400 
1,400 

1,400 
1,400 
1,400 
1,400 
1,400 

1,400 
1,400 
1,400 
1,400 
1,400 

1,400 
1,400 
1,100 
1,100 
1,100 



Dec. 



800 
800 
800 
800 
1,100 

1,100 
1,100 
1,100 
1,100 
1,100 

1,100 
1,100 
1,100 
1,100 
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SURFACE WATER SUPPLY, 1907-8. 



Daily dischargey in second-feet^ of North Platte River at North Platte, /iebr.^ for 1907 

and ISO*?— Continued. 



Day. 



1908. 



2. 
3. 
4. 
6. 

6. 
7. 
8. 
9. 
10. 

11. 
13. 
13. 
14. 
16. 



Mar. 



1,670 
1,670 
1,860 
2.060 
2,080 

2.080 
2.080 
1,860 
1.670 
1,150 

1.860 
2.550 
2.080 
2,080 
1,300 



16 750 

17 750 

18 850 

19 1,450 

20 1 2,030 



31. 
22. 
23. 
24. 
26. 

26. 
27. 



1,830 
1,280 
1,450 
1,460 
1,460 

1,450 
1.630 

28 1,820 

29 1.820 

30 1,820 

31 1 1.820 

I 



Apr. 



1,820 
1,820 
1,'450 
1,460 
1,450 

1.460 
1,820 
1.820 
1,450 
1,460 

1,680 
1,580 
1,680 
1,680 
1,680 

1.680 
1,580 
1,680 
1,680 
1,580 

1,680 

1,680 

1,580 

940 

940 

1,230 
1,580 
1,580 
1,580 
1,960 



May. 



1,440 
2.000 
2.240 
2,700 
3,270 

3,850 
3,270 
3.270 
3,000 
2,700 

2,450 
3,100 
3,700 
4,300 
3,700 

2,450 



9,400 
9.400 
12.000 
11,500 
11,500 

11,500 
11,500 
11,500 
11,500 
11,200 
12.300 



June. 



17,100 
17,100 
15,900 
26.500 
22,600 

23,300 
11,200 
7,300 
6.660 
6,800 

6,800 
6,800 
7,800 
5,800 
5,800 

6.800 
6,200 
8.700 
6,800 
6,800 

6,800 
4.650 
7,000 
5,600 
8,450 

5,600 
6,600 
7.200 
5,600 
6,600 



July. 



4.900 

4,900 

4,500 

750 

760 

1,660 

1,250 

700 

700 

700 

700 
2.000 
2,460 
2,450 
1,530 

1,530 
1,180 
1,120 
1,120 
1,120 

1.120 
1,120 
1,070 
1,070 
1,070 

800 
900 
1,050 
1,050 
1,050 
1.050 



Aug. 



780 
780 
460 
310 
310 

310 
310 
630 
460 
460 

360 
360 
360 
360 
360 

360 
360 
360 
270 
780 

780 
570 
670 
670 
670 

1,050 



860 
460 
460 



Sept. 



320 
320 
380 
270 
270 

140 
140 
120 
70 
70 

130 
130 
130 
190 
200 

200 
300 
200 
300 
270 

200 
180 
180 
180 
180 

180 
150 
150 
180 
180 



I 



Oct. 



220 
180 
160 
130 
13Q 

130 
160 
180 
250 
300 

300 
300 
300 
300 
270 

270 

240 

240 

3,200 

3,800 

3.800 
2,350 
1,520 
1,350 
900 

740 
630 
630 
740 
740 
630 



Nov. 



740 

850 

990 

1,100 

1,100 

1,100 
1,100 
1,100 
1,160 
1,160 

1,160 
4,000 
2.300 
1.600 
270 

1,260 
1.250 
1,600 
2.600 
3,150 

3,750 
4,400 
3,750 
3,150 
2,600 

2,130 
1,720 
1,370 
1,050 
900 



Dec. 



780 
780 
780 
780 
780 

670 
670 
6T0 
670 
670 



NoTB.— These discharges were obtained by the indirect method for shifting channels. 
Monthly discharge of North Platte River near North Platte, Nehr.^for 1907 and 1908. 



Month. 



April 3-30 

May 

Juno 

July 

August 

September 

October 

November 

December 1-14.. 



The period . 



March 

April. , „, 

Miiy i^idays).. 

Jam\..,. , 

Julf.. ... 

Aii(svi*t.... 

Of^CilMnir *,. 

^!nVr■?■;t^W*^_. . ... 

\h-., ihi^Tl-10„ 



1908. 



ih"> jwriofl , 



Discharge in second-feet. 



Maximum. Minimum. Mean. 



5,800 


4,000 


13,000 


3,350 


14,900 


9,650 


10,600 


2,900 


3.800 


1,350 


2,800 


900 


3,600 


800 


1,400 


800 


1,100 


800 



2,550 

1,960 

12,300 

25,500 

4,900 

1,050 

380 

3.800 

4,400 

780 



4,830 
5,710 
12,600 
6,710 
2,020 
1,510 
1,450 
1,240 
1,010 



750 

940 

1,440 

4,650 

700 

270 

70 

130 

740 

670 



1,670 

1,640 

6,320 

9,220 

1,630 

527 

190 

803 

1,860 

725 



Run-off 
(total In 
acre>feet). 



368,000 
361,000 
744,000 
413,000 
124,000 
89,800 
80,200 
73,800 
28,000 



2,180,000 



103,000 
91,600 

338,000 

649,000 
94,100 
32,400 
11,300 
49,400 

110.000 
14,400 



1,390,000 



AecQ- 
racy. 
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PLATTE RIVER DRAINAGE BASIN. 
DSSCRIPTIOir. 

From the point of junction of North and South Platte rivers the 
main stream winds eastward across Nebraska for over 200 miles, 
uniting with the Missouri at Plattsmouth, about 10 miles south of 
Omaha. Its course lies chiefly through broad, level bottom lands, 
rather sandy in places, but for the most part fertile, bordered by 
bluffs varying in height from 50 to 300 or 400 feet. From its source 
to a point near Ashland, Saunders County, it is a broad, shallow 
stream, flowing in many places as a network of interlacing channels 
among numerous islands and sand bars, but farther east it is con- 
fined between heavily wooded limestone bluffs. The average fall 
is about 6 feet per mile. 

The average annual precipitation is about 23 inches, of which 69 
per cent falls during the five months of the growing season, from 
April to August and about one-half of the remainder is snowfall. The 
evaporation averages about 4J feet. The stream is subject to peri- 
odic floods caused by melting of snows in the headwaters regions of 
North and South Platte rivers. These floods reach a maximum in 
June and July and often do considerable damage to property on the 
lower portions of the stream. In the western part of the drainage 
area the waters of the stream are extensively used for irrigation. 

The Loup and its branches, which form the most important tribu- 
taries of the Platte below the forks, drain an area 13,540 square 
miles in extent, lying in the heart of Nebraska. The Loup proper is 
formed by the junction of North and Middle Loup rivers, which imite 
near the city of St. Paul, the middle Loup in turn receiving the 
South Loup in the southwestern part of Howard Coimty. The 
principal tributaries are Beaver, Cedar, Calamus, and Dismal creeks. 
A comparatively small amount of water is diverted for irrigation, 
the ditches generally being small and covering limited areas. A 
number of power plants are in operation and others of considerable 
extent have been proposed, particularly one near Columbus, by 
which it is beUeved that about 20,000 continuous horsepower may 
be developed. 

The records of the Survey indicate 1906 as a year of high water, 
and 1902 and 1908 as low-water years. On Loup River the flow was 
probably lowest in 1896. 

The following gaging stations have been maintained in this section 
of the Platte basin: 

Platte River near Lexington, Nebr., 1902-1906. 
Platte River at Columbus, Nebr., 1895-1908. 
Platte River near South Bend, Nebr., 1903. 
Loup River at Columbus, Nebr., 1894-1908. 
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242 SUBFACE WATEK SUPPLY, 1907-8. 

Middle Loup River near St. Paul, Nebr., 1895, 1897, 1899, 1903. 
North Loup River near St. Paul, Nebr., 1895, 1897, 1899, 1903. 
Elkhom River near Norfolk, Nebr., 1896-1903. 
Elkhom River near Arlington, Nebr., 1898-1903 
South Fork of Elkhom River near Norfolk, Nebr., 1896. 

PLATTE RIVEB AT COLTTMBTTS. HXBR. 

This station, which was established June 4, 1895, and has been 
kept continuously since that date except during the winter months, 
is located above the mouth of Loup River, at Meridian bridge, about 
3 miles south of Columbus, in sec. 31, T. 17 N., R. 1 E. No im- 
portant tributaries enter the river between the junction of the North 
Platte and the South Platte and this station, and Loup River and 
EUihom River are the only large tributaries below. The drainage 
area is 56,900 square miles. 

In the late summer practically all the water of the river disappears, 
either from diversion or evaporation from the wide shallow channels. 
No records have been obtained during the ice period of the winter. 

The bed of the river is of shifting sand and at low water the stream 
flows in many shallow channels, so that determination of discharge 
is largely a matter of estimation. Poor measuring conditions, com- 
bined with shifting channel, render the records liable to considerable 
error. The gage datum has remained the same throughout.* 

Discharge measurements of Platte River at Columbus, iVefer., in 1907 and 1908. 



Date. 


Hydrographer. 


Width. 


Area of 
action. 


hei^l 


Dis- 
charge. 


1907. 
April 3 


Arthur Dobson 


FeH. 
2,070 
1.860 
2,300 
2,260 
1,000 
630 
1,510 
1,930 

1,750 
1,130 
860 
2,320 
2.210 
1,550 
1,180 
70 


Sq.ft. 

2,720 
864 

6,010 

3,240 
411 
265 
816 

1,363 

2,320 

883 

494 

5.380 

2,890 

1,640 

1,050 

32 


Feet. 
3.40 
2.60 
4.60 
3.74 
1.75 
1.60 
2.35 
2.80 

3.66 
2.66 
2.23 
4.48 
3.73 
2.97 
2.70 

■"i.'es 

2.30 


Sec.-ft. 

6,360 

1,860 


May 14 


F. 8. Dobson 


June 20 


Arthur Dobsoo 


14,600 

8,420 

758 


July 24 


do 


August 23 


..do 


September 14... 


do 


514 


October 12 


. ...do 


1 760 


November 26... 


0. W. Bates 


2,890 


1908. 
March 3 


Dobson and Bates 


6,660 

1,630 

845 


ApririO 

Mays 


Arthur Dobson 


(J.W.Bates 


June 10 


Arthur Dobson 


13,900 


Julyl 


....do 


6,970 
3 210 


July 22. 


.do 


August 22 


(J.W.Bates 


2.130 
33.4 


September 12... 


Arthur Dobson 


October 10 


do 


fr6&0 


November 6 


do 


660 


456 


861 









oData collected at this station prior to 1908 have been compiled in Water-Supply Paper 230, Stirface 
water supply of Nebraska. 
6 Estimated. 
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Daily gage height ^ in feet, of Platte River at Columbus, Nehr.,for 1907 and 1908. 
|W. D. Benson, observer.] 



Day. 


Mar. 


Apr. 


May. 

3.2 
3.0 
3.15 
3.35 
3.1 

3.3 
3.2 
3.0 
3.0 
2.85 

3.0 
3.05 
2. 05 
2.65 
2.7 

2.7 

2.65 

2.5 

2.55 

2.6 

2.65 
2.65 
2.6 
3.25 
3.25 

3.7 

3.9 

3.65 

3.8 

3.85 

3.9 

1.8 
1.75 
1.65 
2.05 
2.35 

2.6 
2.7 
3.0 
3.0 
3.0 

3.4 

2.95 

2.9 

2.95 

2.85 

2.95 
2.9 
2.95 
3.0 
3.2 

3.0 
2.95 
2.6 
2.85 
2.95 

2.95 
3.1 

"3.* is" 

2.95 
3.1 


June. 


July. 


Aug. 


Sept. 

2.6 
2.35 
2.45 
2.4 
2.3 

2.35 

2.1 

2.05 

1.9 

1.85 

1.75 

1.7 

1.55 

1.35 

1.3 

1.3 

1.2 

1.25 

1.25 

1.1 

1.1 
1.1 
1.1 
1.05 
.95 

.95 
1.4 
1.6 
1.65 


Oct. 

2.8 
2.8 
2.85 
3.0 
2.8 

2.7 

2.4 

2.25 

2.35 

2.35 

2.3 

2.3 

2.2 

2.15 

2.15 

2.1 

2.2 

2.3 

2.45 

2.35 

2.3 

2.35 

2.4 

2.35 

2.4 

2.45 
2.45 
2.5 
2.5 


Nov. 


Dec. 


1907. 
1 




4.25 

4.35 

4.45 

4.5 

4.5 

4.8 
4.95 
4.55 
4.35 
4.75 

5.5 

4.45 

4.7 

4.75 
4.6 

4.65 

■4-85' 
4.85 
4.55 

4.35 

4.2 

4.15 

4.0 

4.05 

4.05 

4.05 

4.0 

4.2 

4.25 

3.15 

3.2 

3.1 

3.65 

4.6 

4.75 
5.95 
5.85 
4.8 
4.65 

4.4 

4.3 
4.3 
4.35 
4.3 

4.3 

4.3 

4.35 

4.2 

4.2 

4.2 

4.1 

4.1 

4.15 

3.9 

3.9 
3.95 
3.95 
3.85 
3.65 


4.25 

4.3 

4.15 

4.1 

4.05 

4.05 

4.2 

4.1 

4.2 

4.0 

4.0 

4.05 

4.1 

4.15 

4.1 

4.25 

4.4 

4.45 

4.0 

3.85 

3.65 
3.55 
3.9 
3.85 
3.65 

3.5 

3.6 

3.65 

3.55 

3.4 

3.15 

3.75 
3.95 
3.8 
3.9 
3.65 

3.8 
3.9 
4.2 
3.8 
3.45 

3.5 
3.0 
3.0 

2.8 

2.3 
2.95 
2.6 
2.55 
2.55 

2.75 
2.95 
3.15 
2.75 
2.6 

2.85 

2.8 

2.55 

2.5 

2.2 

2.05 


3.0 
2.95 
2.9 
3.0 
2.95 

3.1 

3.25 

3.35 

3.15 

2.9 

3.05 

2.85 

3.05 

3.0 

2.6 

2.6 
2.55 
2.4 
2.25 
2.05 

2.0 
1.95 
1.8.5 
1.85 
1.9 

1.95 

1.5 

1.65 

2.3 

2.0 

1.95 

1.85 
2.0 
1.95 
1.75 
1.55 

1.6 
1.5 
1.4 
1.4 


2.5 

2.4 

2.4 

2.45 

2.3 

2.3 

2.3 

2.35 

2.25 

2.15 

2.5 
2.45 


2.65 


2 




2.85 
3.35 
3.15 
3.40 

3.55 

3.45 

3.25 

3.1 

3.15 

2.75 
2.65 
2. 05 
2.7 
2.5 

2.5 

2.5 

2A)b 

2.7 

2.85 

2.9 

2.85 


2.6 


3. 




2.6 


4 




2 75 


5 




2.75 


6 




2.7 


7 




2 65 


8 




2.65 


9 




2.55 


10 ! 


3.5 






12. 






13 






14 




2.15 
2.05 

2.10 

2.2 

2.4 

2.5 

2.6 

2.65 

2.7 

2.65 

2.7 

2.9 




15 




16 






17 






18 






19 






20 






21. 






22 






23. 






24 




2.6 
2.9 

3.35 
3.25 
3.25 
3.35 
3.4 




25 1 




26. 






27 




2.8 
2.7 
2.6 
2.56 




28 






29 






30 






31 










1908. 
1 


6.2 

6.25 

3.65 

3.1 

2.95 

3.0 
3.0 
2.3 
3.0 
2.75 

2.6 

2.55 

2.5 

2.35 

2.35 

2.45 
2.7 

2.6 
2.55 
2.65 

2.45 

2.45 

2.4 

2.4 

2.4 

2.3 

2.4 

2.4 

2.45 

2.45 

2.45 


2.3 

2.3 

2.45 

2.55 

2.45 

2.4 
2.55 
2.65 
2.45 
2.3 

2.35 

2.35 

2.5 

2.3 

2.25 

2.15 
2.45 
2.45 
2.55 
2.65 

2.35 

2.45 

2.4 

2.3 

2.2 

2.15 

2.05 

2.1 

2.05 

2.0 


1.66 
1.6 
1.6 
1.3 


0.8 
.7 
.7 
.7 


2.35 

2.3 

2.25 

2.25 

2.25 

2.25 

2.3 

2.3 

2.3 

2.25 

2.0 
1.95 
1.9 
1.96 
2.0 

2.15 

2.2 

2.2 

2.3 

2.4 

2.4 
2.4 
2.6 
2.6 

2.95 

2.9 

2.9 

2.86 

2.7 






2. 




3 


2.3 


4. 




5 




6 




1.9 
1.75 
1.85 




7. 




8 




9 




10 




1.6 

1.6 
1.45 
1.4 
1.3 

*"i*3" 

"\.%" 

1.75 
1.6 
1.5 
1.5 
1.5 

2.6 
2.8 
2.8 
2.7 
2.5 
2.35 




11 


1.35 

1.85 

1.9 

2.1 

2.5 

2.15 
1.85 
1.8 
2.25 
2.75 

2.65 
2.55 
2.55 
2.35 
2.3 

2.2 

2.1 

2.2 

2.2 

1.95 

1.65 


".*65" 
.75 
.8 

.8 
.8 
.8 
.7 
.8 

.8 

■ .5 ■ 
.5 
.6 

1.3 
1.05 
1.05 
1.05 
.8 


2,56 


12 


2.65 


13 ... 


2 25 


14 

15 


2.85 
2.9 


16 


2.9 


17 


2.96 


18 


2.95 


19 


2.85 


20 




21 




22 




23 


2.8 


24 


2.8 


25 


2.8 


26 


2.8 


27 


2.9 


28 


3.05 


28. . 


3.15 


30 


3.2 


31 


3.25 







NoTK.— Probable ice conditions January to March, 1907, December 10, 1907, March 2, 1906, December, 
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SURFACE WATER SUPPLY, 1907-8. 



Rating tables for Platte River at ColumbtUy Nebr. 
APRIL 1 TO JULY 31, 1«07. 



heigSt. 


Dis- 
charge. 


Feet 


See.^. 


2. SO 


1,600 


2.60 


1,900 


2.70 


2,300 


2.80 


2,750 


2.90 


3,200 


3.00 


3,700 


3.10 


4.250 


3.20 


4,850 



hei^t. 



Feet. 
3.30 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 



Dis- 
charge. 



See.-fl. 
5,500 
6,150 
6,850 
7,550 
8.250 
8.950 
9.650 

10,400 



height. 


Dis- 
charge. 


Gage 
height. 


Dis- 
charge. 


Feet. 


See.-ft. 


Feet. 


Sec-ft. 


. 4.10 


11,150 


4.90 


17,300 


4.20 


11,900 


5.00 


18,100 


4.30 


12,650 


6.10 


18,900 


4.40 


13,400 


6.» 


19,700 


4.50 


14.150 


5.30 


20,500 


4.60 


14.900 


5.40 


21,300 


4.70 


15,700 


6.50 


22,100 


4.80 


16,500 







Note. — The above table is not applicable for ice or obstnicted-channel conditions, 
discharge measurements made during this period and is fairly well defined. 



It is based on four 



AUGUST 1 TO DECEMBER 31, 1907. 



0.90 


50 


1.60 


510 


1 
2.30 1 


1,650 


3.00 


3,700 


1.00 


80 


1.70 


650 


2.40 


1.860 


3.10 


4,250 


1.10 


126 


1.80 


800 


2.50 


2.080 1 


3.20 


4,850 


1.20 


175 


1.90 


950 


2.60 


2,310 1 


3.30 


6,500 


1.30 


235 


2.00 


1,100 


2.70 


2.570 


3.40 


6.150 


1.40 


310 


2.10 


1,270 


2.80 


2.900 


3.50 


6,850 


1.50 


400 


2.20 


1,460 


2.90 


3,280 







NoTB.— The above table is not M>plicable for ice or obstnicted-channel conditions. It is based on four 
discharge measurements made during thb period and is well defined between gage heights L6 feet and 
2.8 feet 

MARCH 3 TO JULY 8, 1908. 



1.50 


170 


1 

; 2.60 


1,420 


1 

1 3.70 


1 
6,900 


4.80 


17,290 


i.eo 


225 


1 2.70 


1,670 


. 3.80 


7.680 


4.90 


18,370 


1.70 


290 


! 2.80 


1,960 


3.90 


8,490 


6.00 


19,460 


1.80 


365 


1 2.90 


2.320 


4.00 


9,340 


6.20 


21,650 


1.90 


450 


: 3.00 


2,750 


I 4.10 


10,230 


6.40 


23,870 


2.00 


640 


3.10 


3,220 


' 4.20 


11.170 


6.60 


26,130 


2.10 


640 


3.20 


3,730 


4.30 


12,130 


6.80 


28,430 


2.20 


755 


3.30 


4,270 


4.40 


13,120 


6.00 


30,750 


2.30 


890 


3.40 


4.860 


4.50 


14,140 






2.40 


1.040 


3.50 


6.500 


4.60 


15.170 






2.50 


1,210 


3.60 


6,170 


4.70 


16,220 







NoTK.— The above table is not applicable for ice or obstructed-channel conditions. It is based on five 
discharge measurements made during this period and is fairly well defined l>etween gage heights 2.2 feet 
and 4.5 feet Below gage height 2.2 feet it is very uncertain. 

JULY 9 TO AUGUST 31, 1906, 



1.30 


200 


2.00 


790 


2.70 


2,180 


3.40 


5,520 


1.40 


255 


2.10 


920 


2.80 


2,520 


3.50 


6,160 


1.50 


3J0 


2.20 


1.0<^) 


2.90 


2,900 


3.60 


6,840 


1.60 


39o 


, 2.30 


1,220 


3.00 


3.340 


3.70 


7,650 


1.70 


475 


2.40 


1.400 


3.10 


3.830 


3.80 


8,300 


1.80 


5t>5 


2.50 


l.t^ 


3.20 


4.360 






1.90 


670 


2.60 


1.8i« 


3.30 


4,920 







NoTB.— The above table is not applicable for ice or ohstructed-channel condiUoas. It is based on two dis- 
charge mcasuremoits made during this period and the form of the preceding curve. It is not well defined . 
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Monthly diacharge of PlatU River at Columbus, Nehr.yfor 1907 and 1908, 



Month. 




Run-off 
(total in 
acre feet). 

224,000 
274.000 
833,000 
615,000 
154,000 

45,000 
122,000 
121,000 

67,500 


Accu- 


Maximum. 


Minimum. 


Mean. 


racy. 


1907. 
April 


7,200 
9,650 
22,100 
13,800 
5.820 
2,310 
3.700 
3,280 


1,600 
1.600 
10,400 
4,550 
400 
65 
1.270 
1.180 


3,770 
4.450 
14.000 
10.000 
2,500 
756 
1,990 
2,080 
2,430 


B. 


lOy.: ::.:..:::.:: ::::.::..:.:..: 


B. 


June. 


B. 


July. 


B. 


August 


B. 


September 


B. 


October 


B. 


November 


B. 


December 1-14 


2,740 2,200 


C. 






The period ... 


1 




2,460,000 











1908. 

Mairti 


6,540 
1,540 
4,860 
30,200 
11,200 
2,350 


800 
540 
198 
3,220 
855 
228 


1,930 
991 

2,350 
11,800 

4,250 
888 


119,000 
59.000 
144,000 
702,000 
261,000 
54.600 


C. 


Anril . 


D. 


1^!:::::::::::::::::::::::::::::::::::::::. :::::. 


C. 


Jun«». 


C. 


July 


C. 


August . . . , 


D. 






The period 








1,340,000 






: 







Note.— There are not sufficient data for computing discharges for September to December, 1908. 
LOinP RIVEB AT COLTTMBTTS, HXBR. 

This station, which was established October 13, 1894, is located at 
the highway bridge in the outskirts of Columbus and about 5 miles 
above the mouth of the river, in sec. 25, T. 17 N., R. 1 W. 

The records show the total discharge of the river at its mouth, and 
are valuable in connection with power development. They show also 
the remarkably uniform flow of the stream. A comparatively small 
amount of water is diverted for irrigation. 

Records have usually been suspended during the winter months on 
account of the severe ice conditions. 

Measurements at this station are rough at best, owing to the soft 
and constantly shifting bed and the high and uneven velocity. Gage 
heights are only an approximate index of discharge, as the swift cur- 
rent changes the channel very rapidly, and at least one measurement 
a week would be required to give even fairly good results. 

No daily discharges have been computed for 1907 and 1908, as any 
computation based on the data at hand would be misleading, and a 
fair idea of the discharge can be obtained from the discharge measure- 
ments. Two gages have been used at this station : A chain gage at 
the highway bridge has been used since 1904, and a staff gage at the 
former cable location, 1 i miles above, was used prior to that time. 
No changes in datum have been made. 
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Discharge measurements of Loup River at Columbus, Nehr., in 1907 and 1903. 



Date. 


Hydrographer. 


Width. 

Feet. 
667 
000 
677 
596 
606 
532 
445 
338 

830 

866 
676 
860 
860 
850 
700 
790 
800 
860 
140 


Area of 
section. 


Gage 
hei#»t. 


Dis- 
charge. 


1907. 
April 3 


Arthur Dobson 


Sq.ft. 

1,040 

948 

1,200 

1.080 

770 

84€ 

588 

598 

1.300 

1.210 

843 

2.010 

1,600 

929 

942 

1,170 

1.080 

850 

516 


Feet. 

4.46 
4.40 
4.75 
4.80 
4.40 
4.60 
4.52 
4.50 

4.56 
4.74 
4.58 
5.65 
6.25 
4.35 
4.27 
4.44 
4.60 
4.45 
4.72 


Sec.-ft. 
2.720 


May 14 

June 20 


F. S. Dobson .... 


2. MO 


Arthuc Dobson 


5.450 


July 23 


, .do 


3.390 


August 23 


do 


1.810 


September 14.. 
October 12 


.do 


2.(520 


do 


2.120 


November 26. . . 


G. W. Bates 


2,650 


1908. 
March 3 


Dobson and Bates 


3,510 


April 20 

May 5 


Arthur Dobson 


3.140 


G. W. Bates 


2.840 


June 7 


Adna Dobson 


9.930 


June 10. . . 


Arthur Dobson .... 


7,620 


July 1 


do 


2.780 


July 22 


do 


2.270 


August 2K2 


G. W. Bates 


2.890 


October 10. . . 


A. A. Dobson 


2,380 


November 6 


do 


2.580 


December 29 a.. 


. . .do 


2.300 









« Slush ice. 

Daily gage height, in feet, of Loup River at Columbus, Nehr.,for 1907 and 190S. 
[W. D. Benson, observer.] 



Day. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1907. 
1 






4.4 

4.35 
4.46 
4.55 
4.55 

4.46 

4.4 

4.3 

4.4 

4.4 

4.4 

4.45 
4.4 
4.45 
4.5 

4.45 
4.65 
4.65 
4.6 
4.65 

4.7 
4.75 
4.85 
5.55 
5.2 

5.2 
5.5 

4.8 
4. So 
4.9 
4.7 


4.7 

4.85 
5.0 
4.7 
4.85 

4.85 

4.9 

4.7 

4.85 

5.4 

5.05 
4.9 
4.95 
4.95 
4.9 

4.85 

"*5.*i" 
4.7 
4.9 

4.9 
4.55 
4.45 
4.45 
4.55 

4.65 
4.35 
4.6 
4.75 
4.75 


4.6 
4.45 
4.46 
4.4 
4.4 

4.5 
4.7 
6.25 
4.85 
4.7 

4.55 

4.5 

4.5 

4.9 

6.4 

6.0 
4.8 
6.2 
5.35 
6.1 

6.05 

4.85 
4.8 
4.85 
4.9 

4.65 
4.6 
4.7 

4.7 

4.65 

4.6 


4.56 

4.6 

4.6 

4.7 

4.66 

4.55 

"*6.d5" 
6.5 
4.25 

4.05 
4.05 
4.05 
4.25 
4.35 

4.65 
4.45 

'"*4.'25' 
4.2 

4.25 

4.25 

4.4 

4.45 

4.4 

4.55 

4.45 

4.7 

4.75 

4.85 

4.85 


4.7 

4.65 
4.6 
4.6 
4.65 

4.65 
4.55 
4.65 
4.55 
4.55 

4.65 
4.65 
4.65 
4.55 
4.6 

4.65 
4.5 
4.6 
4.6 
4.65 

4.65 

4.7 

4.66 

4.6 

4.6 

4.6 
4.8 
4.9 
5.0 


6.2 

1:1 

4.9 
4.7 

4.65 

4.55 

4.45 

4.4 

4.4 

4.45 

4.6 

4.4 

4.6 

4.45 

4.4 

4.55 

4.55 

4.65 

4.7 

4.7 

4.75 

4.7 

4.7 

4.6 

4.65 
4.66 
4.5 
4.5 


4.9 

4.95 

4.5 

4.8 

4.7 

4.7 

4.8 

4.85 

4.8 

4.7 

4.55 
4.4 


4 8 


2 1 


4.35 
4.45 
4.4 
4.6 

4.6 

4.55 

4.5 

4.4 

4.3 

4.35 
4.25 
4.3 
4.25 
4.25 

4.35 
4.45 
4 55 


4.65 


3 ' 


4 85 


4 


4 8 


6 


4 75 


6 


4 7 


7 


4 t'^S 


8 


4 75 


9! 1 


4 85 


10 1 


4 8 


„ 1 




12 




13 




14 1 


4.4 


4.7 


15 ' 


1 
16 i 


4.4 
4.6 
4.55 
4.5 

4.8 

4.7 

4.6 
4.5 
4.55 
4.3 




17. 1. 




18 .J 





19 


4.45 
4.4 

4.4 
4.4 




21) 






21 






22 






23 




24 1 4.4 

25 4.6 

26 4.65 




27 

28 


4.5 
4.5 
4.6 
4.55 


4.55 
4.55 
4.6 
4.7 




S::;::;::::;;;;:;::t::::;;; 




31 - 1 




• "4.7 • 
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Daily gage height, in feety of Loup River at ColumbiUy Nebr.^/or 1907 and 1908 — Cont'd. 



Day. 



Mar. Apr. May. June. July. Aug. Sept. Oct. Nov. Dec, 



1908. 
1 


4.76 


2... .. . 


5.0 


a::::::::::::::::::: 


4.4 


4 


4.4 


s::::::::::::::::::: 


4.4 


6 




7 


4.7 


8 


4.7 


9 


4.6 


10 


4.55 


11. 


4.6 


12 


4.6 


13. .... 


4.6 


14 


4.65 


15 


4.6 


16 


4.65 


17 


4.4 


18 


4.35 


19 


4.55 


20 


4.4 


21 


4.6 


22 


4.45 


23 


4.55 


24 


4.5 


25 


4.45 


26 


4.25 


27 


4.55 


28 


4.5 


29 


4.5 


30 


4.45 


31 


4.3 



4.45 
4.6 
4.55 
4.55 
4.5 

4.5 

4.8 

4.55 

4.6 

4.6 

4.5 
4.7 
4.6 
4.6 
4.65 

4.6 
4.85 
4.65 



4.75 

4.75 

4.7 

4.6 

4.5 

4.45 

4.65 

4.35 

4.5 

4.2 

4.2 



4.25 
4.3 
4.3 
4.55 
4.95 

4.85 
4.76 
4.45 
4.45 
4.4 

4.8 

4.5 

4.45 

4.6 

4.65 

4.65 

4.75 

4.75 

4.7 

4.6 

4.4 
4.35 
4.55 
4.6 
4.7 

4.76 
4.8 
4.9 
6.15 
4.76 
4.9 



4.7 
5.0 
4.45 
4.6 
7.2 

6.25 
5.95 
6.0 
5.45 
6.2 

4.95 

5.5 

6.4 

5.15 

6.3 

4.85 
4.85 
5.3 
5.2 
4.85 

4.45 
4.55 
6.25 
6.55 
4.9 

4.8 

4.25 

4.2 

4.1 

4.15 



4.35 

4.45 

4.65 

4.5 

4.4 

4.4 
4.55 

4.6 
4.5 
4.3 

4.3 
4.35 
4.15 
4.1 



4.3 
4.25 
4.2 
4.2 
4.25 

4.2 
4.2 
4.45 
4.25 
4.3 

4.75 

4.85 

4.85 

4.6 

4.4 

4.2 



4.15 
3.95 
4.05 
4.05 
4.0 

4.1 

4.1 

4.1 

4.25 

4.3 

4.4 

6.1 
4.45 
4.85 
5.3 

6.96 
4.6 
4.6 
4.75 
4.4 

4.5 

4.75 

4.4 

4.4 

4.4 

4.45 
4.45 
4.45 
4.45 
4.85 
4.3 



8.1 

4.45 

4.25 

4.35 

4.25 

4.2 
4.2 
4.2 
4.15 
4.15 

4.15 
4.15 
4.15 
4.16 
4.15 

4.2 
4.2 
4.2 
4.15 
4.25 

4.2 
4.25 
4.2 
4.2 
4.2 

4.25 

4.35 

4.4 

4.5 

4.25 



4.3 

4.3 

4.25 

4.2 

4.5 

5.0 
4.55 
4.6 



4.5 

4.55 

4.6 

4.5 

4.5 

4.5 

4.5 
4.5 
4.5 



4.6 

4.75 
4.65 
4.65 
4.45 
4.35 

4.35 
4.35 
4.25 
4.2 
4.2 
4.3 



4.35 
4.45 
4.45 
4.45 
4.45 

4.45 
4.45 
4.5 
4.45 
4 45 

4.5 

4.5 

4.45 

4.25 

4.25 

4.4 

4.45 
4.65 
4.55 
4.5 

4.55 
4.55 
4.6 
4.65 



4.05 
4.06 
4.05 
4.6 

4.85 

4.7 

4.7 

4.85 

4.85 

4.9 



4.55 
4.35 
4.45 
4.65 
4.5 



5.2 
5.1 
5.05 

4.95 

4.8 

4.7 

4.65 

4.45 

4.45 
4.35 
4.6 
4.55 
4.55 

4.6 

4.65 

4.6 

4.7 

4.65 

4.65 



Note.— These gage heights afford onlv an approximate index of discharge. Owing to the extremely 
shifting character of the river bed no daily discharges can be computed that will be in any way reliable. 
. Probable ice conditions January to March, 1907, December 11, 1907, to February 29, 1908, and Decem- 
ber. 1908. 

SOUTH PLATTE RIVER DRAINAGE BASIN. 
DS8CBIPTI0N. 

The South Platte rises in the mountainous region surrounding 
the large basin near the center of the State of Colorado, known as 
South Park, and in the long eastern slopes of the high mountains 
forming the Continental Divide. The river might properly be said 
to be formed at South Platte, Colo., by the junction of the North and 
South forks. The drainage area of the South Fork comprises about 
2,150 square miles, and that of the North Fork only about 450 square 
miles, but there is little difference in the mean annual flow of the two 
branches. The North Fork is about 50 miles long and the South 
Fork a little over 100 miles. Geneva Creek, with a drainage area 
of 50 square miles, is the most important tributary of the North 
Fork, other tributaries being Deer Park, Elk, and BuflFalo creeks. 
Tarryall Creek and Goose Creek are the principal tributaries of the 
South Fork. 

South Fork, usually considered the main branch of the river, flows 
in an easterly direction to Lake George, then northward to its jimc- 
tion with the North Fork, and on to the mouth of the Cache la Poudrp 
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248 SUKPACE WATER SUPPLY, 1907-6. 

near Greeley. From Greeley its general course is eastward, until it 
joins the North Platte at the town of North Platte, Nebr. 

At the mouth of the South Platte its elevation is 2,800 feet above 
sea level; 100 miles above the mouth it is 3,600 feet; at Denver, 288 
miles above the mouth, it is 5,170 feet; and at South Platte about 
6,100 feet. Lake George, about 50 miles up the South Fork, is 
8,000 feet above sea level, and Cheesman Reservoir, 23 miles up 
from South Platte, is 6,850 feet. At the mouth of Greneva Creek, at 
Grant, Colo., 40 miles up the North Fork from South Platte, the 
elevation is about 8,500 feet. 

The drainage basin, which comprises about 20,000 square miles 
above Julesburg, Colo., is bisected in an irregular way by the chan- 
nel of the South Platte. To the north and west lies the mountainous 
portion, which consists of a long, narrow strip, extending in a north- 
south direction from a point a short distance above the south bound- 
ary of Wyoming to Palmer Lake, Colo. This area furnishes at 
least 90 per cent of the total run-off of the basin. South and east 
of the river the basin lies entirely within the plains region. 

The mountainous region consists of peaks and jagged masses of 
granite, with sedimentary rocks cut and gashed by stream channels 
along the foothills. The stream gradients are steep, and many of 
the streams consist of series of cascades and rapids. The soil cover 
as a whole is light, and except during spring freshets or heavy storms 
the streams are remarkably free from sediment in suspension. 

The lower basin, somewhat scarred and broken along the foothills, 
gradually merges farther east into the undulating prairies so charac- 
teristic of the Great Plains east of the Rocky Mountains. The soils 
of the plains are the product of the disintegration of shales and sand- 
stones, and range from adobe clays to sandy loams. The controlling- 
vegetation is largely native grasses, the only timber being a few 
bunches of scraggly cottonwoods along the stream channels and small 
patches of pine, cedar, and pifton along the higher portions. 

The forest cover of the mountains, consisting originally of conifer- 
ous trees, is rapidly disappearing, but through the occurrence of 
fires a foothold has been furnished for the deciduous aspen, which is 
gradually increasing its dominion. Most of the timber land in this 
drainage is included in the Pike and Medicine Bow national forests; 
in all there are probably 1,000 square miles of merchantable timber 
lands. 

The tributaries of the South Platte comprise, first, the small streams 

that rise on the eastern slope of the Rocky Mountains, and, second, 

the plains streams. The mountain streams furnish a perennial 

fiuimlv of water, the amount of which, however, varies with the snow- 

% light during the latter part of the summer and in the fall 

3r, and large during the spring floods. This water is almost 
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entirely diverted for irrigation and does not reach the South Platte 
except in times of heavy floods. The principal streams of this class 
are Bear, Clear, Boulder, and St. Vrain creeks and Big Thompson 
and Cache la Poudre rivers. The plains streams are all intermittent 
in their nature and furnish water only during storms or in the season 
of melting snow. The chief streams of this class are Cherry, Lone 
Tree, Kiowa, Box Elder, Bijou, Beaver, and Pawnee creeks. 

In the mountainous regions the flow of the South Platte is peren- 
nial, but in the plains area the volume is greatly diminished by the 
numerous irrigation diversions. At North Platte, Nebr., just above 
the mouth of the river, the stream channel is dry for the greater part 
of the year, or consists of several small channels carrying a few second- 
feet of water. 

The river is subject to periodic floods that occur in May and June, 
the magnitude varying from year to year with seasonal precipitation 
and temperature. At Julesburg, Colo., the stream flow varies from 
nothing up to 12,000 second-feet. 

The rainfall is 25 inches or more in the highest mountains; 15 to 
20 inches between altitudes of 5-,500 and 9,000 feet; 10 to 15 inches 
between 4,000 and 5,000 feet; and in the lower basin, below an eleva- 
tion of 4,000 feet, from 15 to 20 inches annually. 

The winters are very severe, especially above the points where the 
mountain streams emerge into the more open country. In the 
mountain sections the snowfall is heavy, and snowstorms are com- 
mon on the plains areas, but here the snow usually disappears within 
a few days after each storm. During the winter months the river 
and its tributaries are frequently frozen over throughout their entire 
courses. The ice period varies from about two months in the vicinity 
of Julesburg, Colo., to about five months in the high mountains, 
where the streams are frozen almost to the bottom. (See PI. XII.) 

The South Platte basin contains the oldest cultivated and irri- 
gated areas in Colorado. At present nearly 1,000,000 acres are 
under irrigation in Colorado from the South Platte and its tributaries. 
In fact, the entire normal flow is being used for this purpose, and 
additional irrigation will necessitate the construction of storage reser- 
voirs or the diversion of water from other drainage areas. The 
North Grand ditch, which has been in operation for several years, 
diverts water from the North Fork of Grand River across the divide 
into Cache la Poudre River. The Laramie-Poudre project, which will 
soon be begun, contemplates the diversion of the headwaters of 
Laramie River in the watershed of the North Platte, into the Cache 
la Poudre, in the watershed of the South Platte; and the Denver 
Reservoir and Irrigation Company proposes to divert the head- 
waters of Fraser River, a tributary of the Grand, into the headwaters 
of South Boulder, a tributary of the South Platte. Othei; similar 
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projects are under consideration, 
of the intermittent streams in the 
considerable irrigation developmei 
flow of these streams, but it is ( 
many excellent storage sites are a^ 

About a half million acre-feet of i 
section of this basin are now being ^ 
reservoirs, and a laige part of the i 
irrigation by proper conservation ai 

Conditions on the upper South PI. 
ally favorable for storage (PI. XII 
sites are natural depressions or are 
that the reservoirs will have to be si 
type is the Standley reservoir of the 
Company. This reservoir, which is i 
a maximum capacity of about 100,0' 

The lai^st reservoir which has bee 
basin is the Cheesman Liake of the 
This reservoir, which was complet^l i 
of 79»000 acre-ft*et. Among other j)' 
tioneii the Antero, Tanyall. Lake Gee 
(^neva. Op|x>rtunities for storage 
BiUilder, St. Vrain, Big Thompson, a i 
exot^llent reservoir sites have been sur\ 
and no doubt will be developed short! 
|H^rtions of tht>se streams will be use* 
rnent* but the storvii waters can ak« 
valleys bt^low. 

\Yater-iHuver deveK^pment is necess 
ous parts of the drainage ane^ Mai 
such deveU^pmeni are prvs^nied on G 
lMt^^r iVvk. IVniUier Creek, Big Tbi>: 
Mai\\ jv^wersiu^ have be^^n nied upon, 
mout in this lir^iv.Aire b^^in wi!l prv>bti 
h\^rs<^|HA\er. bvu pr^^^ul dev^Lptaent 
plHt\ts wtih A toul c;i:^jioity of >t5s tha 
iK^Nst^ plHTMs Ar\^ o;^, OIoAr Ov^^k an.: Bo* 
Kiistonx iV'x^r^xio Touor Cor.::\iny. o: 
als^w* IV^uUix^r. t.VUv. is now ur^v^jr t 
piot^si w^;; hA\^ a 0Ao<*v" :\ of prv^Sabiy 

0( the \\\>**,^ for >* .\\>. Sc;r>^y wcv^r\i 
W the diNv^it ano VV^ f^v^ *;-::.->!. It 
tVkWfc \xf thv NTi\\t,v>> ; * :voo >fc>i^ o>^r^,le! 
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'^^'^s 
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'^^P^ 
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1 



Pt^TTE BIVEB DRAINAGE BASIK. 
^'^giiig statioim have been maintained in this dl 

'' ^^mth PlatU? River Dear Chec^man Lake, Colo., lSft9-19 
^ ^ouih Plaite River at Smilh Pintle, ( V>lo., im[>-l!t08. 

^'iver at South Platte, Colo., 1MJ2-1908. 

Uiver uear Deansbury (Platte Caxiyoo), Cob., 1887-184 

Hiverat Denver, Colo., 180&-100y. 
Uiver m-ar Kersey, Cob., 1901-1903, 190&-lft08. 
Hiver near Orchard, Colo., B95-IR00, 
llivernear Juleebnr^, Colo,, 1902~100fi, 1908. 
Hiver near Big Spriog, Nebr., 1902-3. 
oar Cheesman Lake, Cob,, 189ft. 
South Platte River at Cfii^ell.^, Cola., 1008. 
near Grant, Colo., 1908. 

Morrl^in, Cob,, 1885-1891. 1S%^1902. 
Forkst^reek, Cob., ] 899- 1908. 
Golden, Colo.. 1897-1898. 
near Lyons, Cob., 18S8-1892, 1895-1903. 
t Orodell, Colo,, 1907-8, 

ncjy Boulder, Cob., 18S8-1S92, 189")-19*>1, JOOT-e. 
rreek near Boulder, Colo., 1887-1890. 
OrY'k rH'iir.Mitrehiill, Colo., 1888^1892, 1895-190L 
n-ek nf;^iif Ark ins. Cob., 1888-1890, 1S95-IS*03. 
^r Arkins,^b., 1903. 
Uiv*-r neiu Fort Collins, Cob,, 1884- 190 L 
River near Greeley, Colo., 1903. 
k ne-iir Oecta, Wyo,, 1902-3. 

JK S0T7TH PLATTE RIVE a AT SOUTH PLATTE, COLC 

j;Il was e8tahlishe<l May 8, 1905, to determ 

I uihJ tho amoiHJt of water avail a hie oti this 
•** for |)uwer and irrigation, is located at 

7 S,, U, 70 W. 

' -Mtli ffirlcH of the South Platte unite aboxit I 

Mill i\\\^ C'htn^sman rc^aorvuir, wliicli intense 

<i| (looi^e creeks in add i tit m to that of th 

1 > 111 i les a ho vt? . N o ve r y i i ii p o rt a 1 1 1 t r i b 

I I an Lake. The drainage area above the 
of which probably less than 20 per cent 

land. 

ed above this point except fur tlie irrit^^a 

l^ark, but the flow is regulated by the Chi 

H eapaeity of T^JpOOO acre-feet. So nianv 

liiMit have been made on this stream thj 

Irlitiunal filings can he made except near th 

iver at this station is affected by ice fui 

l^^^nter season. 
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SURFACE WATEB SUPPLY, 1907-8. 



No change has been made in the gage since it was first established, 
and the datura remains the same. 

Fair results should be obtained at this station, but as the bed is 
shifting frequent measurements are necessary. The gage heights 
are apt to show fluctuation at certain times of the year owing to 
storage or release of water in the Cheesman reservoir. 

Discharge measurements of SotUh Fork of South Platte River at South Platte, Colo., in 

1907 and 1908. 



Date. 


Hydrographer. 


Width. 


Area of 
section. 


Gage 
height. 


Dis- 
charge. 


1907. 
February 12 — 
March 11 


C. L. Chatfleld 


Feet. 
34 
58 
57 
57 
61 
58 
60 
63 
61 
63 
58 
56 
48 

22 

35 

24 

62 

52.5 

42 

50 

54 

48 

22 


49 

62 

61 
128 

85 
103 
163 
110 

96 

51 

47 

32 

32 
28 
17 
83 
47 
36 
60 
57 
41 
16.2 


FetL 
1.20 
1.80 
L85 
1.85 
2.88 
2.15 
2.45 
3.45 
2.63 
2.35 
1.61 
L53 
.98 

LOO 
1.08 
1.18 
2.10 
1.58 
1.26 
1.80 
1.68 
1.20 
1.32 


'"t 


do 


138 


April 10 


do 


171 


Do. 


:::::do:::::. :::::::. :::.:::::::::::::::::::::;:::::: 


142 


Mayo 

May 28 

June 6 


do 


486- 


do 


251 


do 


322 


June 28 


do 


620 


August 8 

August 27 

Octol>€r 12 


W. B. Freeman 


479 


C. L. Chatfleld 


315 


J. B. Stewart 


1^ 


November 9 


do 


137 


December 10. . . 


do 


50 


1908. 

January 17 a 

February 21 «.. 
D0.0O 


J. B. Stewart 


27 


....do 


28 


do 


31 


March 19 


do 


186 


May 11 

June 6 .... 


W. B. Freeman 


129 


Freeman and Stewart 


74 


July36 

September 3.... 
October 28 


J. B. Stewart 


153 


. .do 


144 


do 


• 71 


December 17 <* 6 


W. B. Freeman 


20 6 









a Ice conditions. 



h Made by wading. 



Daily gage height y in feet y of South Fork of South Platte River at South Platte, Colo., for 

1907 and 1908. 

[Miss E. H. Jardine. observer.] 



Day. 


Feb. 


Mar. 


Apr. 


May. 

2.02 
2. 12 
2.20 
2.28 
2.20 

2.28 
2.40 
2.68 
2.K5 
2.80 

2.80 
2.72 
2.70 
2.5.^ 
2.50 

2.50 
2.50 
2.50 
2.40 
2.40 


June. 


July. 


Aug. 


Sept. 


Oct 


Nov. 


Dec. 


1907. 
1 


1.65 
1. <i.5 
l.fiS 
1.60 
1.62 

1.70 
l.fi2 
1.70 
1.72 
1.75 

1.68 
1.70 
1.70 
l.«5 
1.50 

1.48 
1.50 
1.70 
1.80 
2.08 


1.52 
l.tiO 
1.70 
1.90 
2.15 

2.00 
2.00 
1.95 
1.90 
1.88 

1.98 
2.22 
2 15 
2.10 
2.10 

2.05 
2.05 
2.00 
2.00 
2.00 


2.88 
3.02 
2.92 
2.80 
2.60 

2.48 
2.48 
2.45 
2.42 
2.40 

2.45 
2.50 
2.45 
2.70 
2.80 

3.25 
3.45 
3.50 
3.70 
3.95 


a 42 
3.58 
a55 
a85 

a7o 

aco 
a55 
aeo 
a 40 
a45 

a 50 
a48 
a25 
a 00 
a 30 

a 30 
ao8 

2.65 
2.52 
2.35 


a58 
a52 
a 45 
a 35 
a 10 

a 95 
2.75 

2.65 
2.50 
2.60 

2.50 
2.40 
2.40 
2.40 
2.45 

2.50 
2.45 
2.38 
i35 
2.45 


2.40 
2.40 
2.40 
2.30 
2.30 

2.30 
2.30 
2.25 
2.00 
1.92 

1.88 
1.75 
1.75 
1.75 
L75 

1.78 
1.82 
1.82 
2.00 
2.10 


1.80 
1.80 
1.40 
1.50 
1.50 

1.50 
1.60 
1.80 
1.62 
1.60 

1.60 
1.60 
1.60 
1.60 
1.60 

1.60 
1.60 
1.60 
1.50 
1.50 


1.55 
1.55 
1.70 
1.60 
1.55 

1.55 
1.60 
1.55 
1.55 
1.50 

,.« 

L40 
1.30 
1.30 
1.30 

1.30 
1.30 
1.25 
1.20 
1.30 


1. 15 


2 


1.02 


3 


1. ID 


4 


1.06 


5 


1.00 


6 


1.20 


7 


1.18 


8.. . . 1 


1.10 


9 ::::. i ::: :: 


1.02 


10 ' 


1.00 


n L 


L 15 


12 

13 


1.20 
1.30 
1..30 
1.35 

1.30 
1.35 
1.40 
1.40 
1.40 


.98 
1.05 


14 


.85 


15 


.92 


16 


1.10 


17 

18 


1-30 
1.72 


19 

20 


1.78 
1.82 
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Daily gage htighty in feet, of South Fork of South Platte River at South Platte, Colo., 
for 1907 and 1905— Continued. 



Day. 



Feb. 



Mar. 



Apr. 



May. 



June. 



July. 



Aug. 



Sept. 



Oct. 



Nov. 



Dec. 



21. 
22. 
23. 
24. 
25- 

28. 
27. 
28. 
29. 
30. 
31. 



11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

2«. 
27. 
28. 
29. 
30. 
31. 



1907. 



1.45 
1.45 
1.50 
1.60 
1.60 

1.62 
1.65 
1.65 



1906. 



2.10 
2.30 
2.25 
2.20 
2.00 

2.00 
1.80 
1.80 
1.78 
1.60 
1.60 



1.0 



.9 

.9 

.95 

.95 

.95 

.95 
1.2 
1.9 
2.1 
2.1 

2.05 
2.05 
1.9 
1.8 
1.7 

1.7 
1.7 
1.7 
1.6 
1.6 
1.5 



1.85 
1.85 
1.95 
1.98 
2.15 

2.28 
2.25 
2.25 
2.20 
2.12 



1.5 
1.5 
1.5 
1.5 
L5 

1.55 

1.6 

1.6 

1.6 

1.6 

1.6 
1.6 
1.6 
1.6 
1.65 

1.7 
1.7 
1.75 
1.8 
1.8 

1.7 
1.7 
1.7 
1.6 
1.55 

1.5 
1.5 
1.5 
1.5 
1.5 



2.40 
2.45 
2.50 
2.45 
2.45 

2.40 
2.35 
2.20 
2.22 
Z50 
2.75 



1.5 

1.5 

1.5 

1.55 

1-5 

1.4 
1.5 
1.6 
1.7 
1.66 

1.6 

1.5 

1.4 

1.35 

1.3 

1.3 

1.2 

1.25 

1.3 

1.35 

1.4 

1.45 

1.3 

1.3 

1.3 

1.3 

1.3 

1.25 

1.2 

1.3 

1.3 



420 
4.10 

a88 

3.60 
3.50 

3.50 
3.58 
3.55 
3.48 
a42 



1.2 

1.9 

1.5 

1.35 

1.3 

1.25 

1.3 

1.3 

1.3 

1.3 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.8 
1.8 

1.5 

1.5 

1.45 

1.4 

1.4 

1.4 
1.4 
1.55 
1.75 
1.75 



2.28 
2.28 
2.30 
2.70 
2.85 

a 10 
3.78 
4.55 
4.90 
4.42 
3.85 



1.75 

1.8 

1.8 

1.65 

1.65 

1.65 

1.65 

1.65 

1.6 

1.6 

1.85 

2.25 

1.6 

1.75 

1.9 



1.9 
1.9 
2.1 
2.05 

2.0 
2.0 
2.0 
1.95 
2.0 

2.0 
2.0 
1.9 

1.8 
1.8 
1.9 



2.55 
2.60 
2.52 
2.40 
2.40 

2.38 
2.38 
2.50 
i42 
2.38 
2.42 



2.10 
2.10 
2.08 
2.00 
2.00 

2.05 
2.05 
2.00 
1.92 
1.80 



t 



2.0 


2.0 


2.4 


1.8 


2.35 


1.7 


2.35 


1.65 


2.5 


1.5 


2.6 


1.5 


2.35 


1.5 


2.3 


1.5 


2.3 


1.45 


2.3 


1.4 


2.3 


1.35 


2.0 


1.4 


2.0 


1.5 


2.0 


1.5 


2.0 


2.0 


2.1 


2.0 


2.25 


2.0 


2.3 


2.0 


2.3 


2.0 


2.3 


1.9 


2.5 


1.8 


2.7 


1.8 


2.6 


1.8 


2.55 


1.8 


2.45 


1.6 


2.4 


1.7 


2.35 


1.7 


1.7 


1.7 


1.7 


1.7 


2.05 


1.6 


2.0 





1.50 
1.50 
1.50 
1.52 
1.58 

1.50 
1.60 
1.65 
1.70 
1.80 
1.65 



1.6 
1.55 
1.55 
1.5 
1.5 

1.5 

1.4 

1.36 

1.36 

1.36 

1.3 

1.25 

1.26 

1.3 

1.25 

1.25 

1.26 

1.3 

1.3 

1.35 

1.4 

1.4 

1.3 

1.25 

1.3 

1.3 

1.2 

1.2 

1.46 

1.35 

1.2 



1.30 I 
1.30 
1.30 ' 
1.30 I 
1.30 

1.15 
1.18 
1.12 
1.05 
1.15 



1.2 
1.2 
1.2 

.8 
.7 

.7 
.7 
.7 
.7 
.7 

.7 
.7 
.6 
.95 



1.1 

1.2 
1.0 
.9 



.8 

.7 

.7 

.65 

.7 

.75 

.8 
1.05 
1.0 
1.15 



1.82 
1.82 
1.52 
1.42 
1.42 

1.42 
1.15 
1.10 
1.98 
1.10 
1.06 



1.4 
1.4 
1.4 
1.3 
1.3 

1.2 

1.0 

1.15 

1.2 

1.45 

1.45 

1.55 

1.2 

1.3 

1.3 

1.45 

1.3 

1.4 

1.4 

1.6 

2.0 
2.0 
2.0 
1.8 
1.4 

1.8 

1.8 

1.8 

1.8 

1.75 

1.9 



NoTB.— If e conditions January 1 to about February 12, 1907. Deceml>er 16, 1907, to March 7, 1908, and 
after November 13, 1908. Water standing in pools November 4-13, 1908. 

Rating tables for South Fork of South PlatU River at South Platte, Colo. 

FEBRUARY 12 TO JULY 31, 1907. 



Oaee 
hel^t. 


Dis- 
charge. 


hei^t. 


Dis- 
charge. 


Gage 

height. 


Dls- 
charge. 


Gage 
height. 


Dls- 
charge. 


Feet. 


See.-ft. 


Feet. 


8ec.-ft. 


Feet. 


Sec.-fL 


Feet. 


Sec.-ft. 


1.00 


66 


1.90 


ltJ5 


2.80 


456 


3.70 


9W 


1.10 


63 


2.00 


190 


2.90 


605 


3.80 


1,046 


1.20 


72 


2.10 


216 


3.00 


560 


3.90 


1,110 


1.30 


82. 


2.20 


240 


3.10 


615 


4.00 


1,176 


1.40 


92 


2.30 


270 


3.20 


670 


4.20 


1,310 


1.60 


102 


2.40 


300 


3.30 


730 


4-40 


1 450 


1.60 


113 


2.50 


335 


3.40 


790 


, 4.e;o 


1.590 


1.70 


127 


2,60 


370 


3.50 


850 


1 4.80 


1,730 


1.80 


145 


2.70 


410 


3. CO 


915 


5.00 


1,870 



Note.— The above table is not applicable for ice or obstructed-channel conditions. It is based on eight 
discbarge measurements made duHng the above period and on the form of the 1906 curve. It is well 
defined above gage height 1. 2 feet. Above gage height 1.8 feet it is the same as the 1906 table. -, 

ogle 



254 



SURFACE WATER SUPPLY, 1907-8. 



Rating tables for South Fork of South PlatU River at South Platte, Cofo.— Continued. 

AUGUST 1 TO DECEMBER 31. 1907. 



Gage 
height 


Dis- 
charge. 


Feet. 


Sfc.'ft., 


0.90 


50 


1.00 


€0 


1.10 


70 


1.20 


85 


1.30 


100 


1.40 


115 


1.50 


130 


1.60 


150 



Gage 
height 


Dis- 


charge. 


Feet. 


See.'H. 


1.70 


170 


1.80 


190 


1.90 


215 


2.00 


240 


2.10 


265 


2.20 


295 


2.30 


330 


2.40 


370 



Gage 
height 



Feet. 
2.50 
2. to 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 



Dis- 
charge. 



Sec.-ft. 
410 
450 
495 
540 
585 
630 
675 
720 



Gage 
height 



Dis- 
charge. 



Feet. 
3.30 
3.40 
3.50 
3. CO 
3.70 



820 
870 
925 
9f^ 



Note.— The above table Is not applicable for ice or obstructed-cbannel condiUons. It is based on five d is- 
charge measurements made during the above period and the form of previous curves. It is well de&ned. 

MARCH 8 TO MARCH 30, 1908. 



0.90 


35 


1.30 


61 


1.70 


112 


2.10 


186 


1.00 


40 


1.40 


72 


1.80 


128 






1.10 


45 


1.50 


84 


1.90 


147 






1.20 


52 


1.C0 


98 


2.00 


166 







Note. — The above table is not applicable for ice or obstructed-channel conditions. It is based on one 
discharge meamrement made dunng the above period and the form of preceding ctures. It is not well 
defined. 

MARCH 31 TO APRIL 25. 1908. 

[Indirect method for shifting channels used.] 

APRIL 26 TO NOVEMBER 3, 1908. 



1.20 


71 


1.60 


1 
126 


2.00 


200 


2.40 


303 


1.30 


80 


L70 


144 


2.10 


222 


2.50 


335 


1.40 


94 


1.80 


162 


2.20 


247 


2.60 


370 


1.50 


110 


L90 


181 


2.30 


274 ' 

1 


2.70 


410 



Note.— The above table is not applicable for ice or obstructed-chsumel conditions. It is based on five 
discharge measurements made during the above period and the form of preceding curves, and is well 
defined between gage heights 1.2 feet and 1.9 feet 

Daily dischargey in second-feet, of South Fork of South Platte River at South Platte, 

Colo., for 1908. 



Day. ' Mar. 


Apr. 1 


Day. Mar. 


Apr. 'i Day. , Mar. 


Apr. 


1 


86 
89 
93 < 
96 
98 ' 

100 
102 
104 
106 
108 


U 


no 

112 
115 


|« 1 


135 


2 


12 i 


1 22 


190 


3 


13 


23 


125 


4 . .. .. 


14 1 


120 
125 

133 
140 
145 
150 
155 


, 24 . 


120 


6:::::::::::::::::::::: 


15 ' 


25 


115 


a 


16 


26 




7 .. . . 


17 


27 




8::::::::::::::i:::::::: 


18 


28 




9 


19 j 


S::::::::::::::l:::::::: 
'' , '* 




10 


20 1 




i 








Note.— These discharges were obtained by the indirect method for shifting channels. 
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Monthly discharge of South Fork of South PlatU River at South PlatUy Colo., for 1907 

and 1908. 



February 12-28. 

March 

April 

May 

June 

July 

August 

September 

October 

NoTember 

December 



The period. 



Jan nary.... 
February... 

March 

April 

May 

June 

July 

Auga^t 

September.. 

October 

November. . 
December.., 



The year. 



Month. 



1907. 



1908. 



Discharge In second-feet. 



Maximum. Minimum. 

i 



120 
270 
264 
480 
1,310 
1,800 
914 
370 
190 
170 
85 



186 
155 
144 
181 
260 
410 
200 
126 
71 



410 



72 
100 
104 
195 
300 
264 
350 
180 
115 
65 
35 



Mean. 



85 

86 
71 
71 
126 
144 
87 
71 




96.8 
146 
194 
325 
667 
782 
472 
255 
149 
111 

53.3 



30 

30 

80.7 
115 

95.5 
127 
173 
269 
144 

88.4 

29.9 

23.4 



100 



Run-off 
(toUlin 
acr&>feet). 



3,260 
8,980 
11,500 
20,000 
39,700 
48.100 
29,000 
15,200 
9.160 
6,600 
3,280 



195,000 



1,840 
1,730 
4.960 
0,840 
6,870 
7,660 
10,600 
16,500 
8,570 
5,440 
1,780 
1,440 



73,100 



Accu- 
racy 



Note.— Discharge estimated December 16, 1907, to March ' 
1906. No Oow November 4-13. 1008. 



1908, and November 14 to December 31, 



SOITTH PLATTE RIVBR AT SOITTH PLATTE, COLO. 

This station, which was estabUshed March 28, 1902, furnishes valu- 
able data for use in connection with storage, irrigation, and water- 
power development. It is located on the Colorado and Southern 
Railroad in T. 7 S., R. 7 W., about 9 miles above the mouth of the 
canyon and just below the junction of the North and South forks. 
Records at Platte Canyon and at Deansbury, a few miles below, 
extend back to 1887, with the exception of the years 1893 and 1894, 
and records at Platte Canyon are still being taken by the Denver 
Union Water Company. The earlier records, 1887-1892, were taken 
by the state engineer, and the records from 1895 to 1898 were taken 
under the direction of the Denver Power and Irrigation Company. 

The station is especially important because of its location above 
the head-gates of all irrigation systems and also above the intake of 
the Denver Union Water Company. The location of the Cheesman 
storage reservoir on the South Fork, 20 miles above this station, and 
the proposed installation of several power plants on both forks of the 
river above add to the importance of the station. 
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SURFACE WATER SUPPLY, 1907-8. 



A great many filings for power development have been made on 
the tributaries of the river above this point, but doubtless oppor- 
tunities for additional filings still exist. 

The flow of the South Fork of the South Platte is regulated by 
storage in (^heesman reservoir. The flow of the North Fork is natu- 
ral, except for slight variations due to the many ice and fish ponds 
for 30 miles above its mouth. 

The river and its tributaries are usually frozen over from two to 
four months during the winter time. 

On May 7, 1905, the gage was moved from the county bridge to a 
point 150 feet downstream, which no doubt caused some change in 
the relation of gage readings. 

The stream bed is more or less shifting, and frequent discharge 
measurements are necessary to obtain the best results. The gage 
readings taken twice each day are apt to show considerable fluctua- 
tion owing to the regulation of the flow from the Cheesman reservoir. 

Discharge measurements of South Platte River at South Platte^ Colo.^ in 1907 and 1908. 



Date. 



igo7. 

uary 

March 11 

April 10 

Do 

May9 

May 28 

June 6 

June 28 

Augusts 

August 27 

October 12 

November 9... 
December 10 o. 



Hydrographer. 



C.L. Chatfield.. 

....do 

....do 

....do 

....do 

....do 

....do 

...do 

W. B. Freeman. 
C. L. Chatfleld.. 
J. B.Stewart.... 

....do 

....do 



1908. 
January 17a.. 
February 21 a 

March 19 

May 11 

June 6 

July 3 

Septembers i do. 

October 28 do 

December 17 a..! W. B. Freeman 



J. 4i. Stewart.... 

....do 

....do 

W. B. Freeman. 

J. B.Stewart.... 

do 



Width. 


Area of 
section. 


he^t. 


Feet. 


Sq.ft. 


Feet. 


73 


65 


1.70 


76 


90 


2.00 


76 


100 


2.18 


76 


103 


2.20 


78 


302 


3.15 


79 


187 


2.85 


78 


242 


3.45 


79 


286 


4.12 


76 


196 


3.11 


78 


165 


2.72 


77 


102 


2.10 


76 


83 


2.05 


74 


62 


1.70 


39 


44 


1.74 


36.6 


45 


1.45 


77 


111 


2.30 


74 


83 


2.10 


76 


90 


2.08 


76 


102 


2.15 


76 


97 


2.20 


76 


76 


1.80 


23 


38 


1.55 



Dis- 
charge. 



8ec.-ft. 
129 
211 
2S6 
263 
665 
618 
953 

i.aoo 

751 
510 
223 
196 
84 



80 
93 
233 
190 
207 
236 
232 
145 
59 



a Ice conditions. 



Digitized by 



Google 



PLATTE RIVER DRAINAGE BASIN. 



Daily gage height^ infeet^ of South Platte River at South Platte^ Colo. ^ for 1D07 am 

[E. H. Jardine, observer.) 



1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 



2. 
3. 
4. 
5. 

6. 
7. 
8.. 
9. 
10. 

11- 
12. 
13. 
14. 
15. 

1«. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
J». 

26. 
27. 
28. 
29. 
30. 
31. 



Day. 



1907. 



1906. 



Feb. 



1.70 
1.66 
1.66 
1.65 

1.66 
1.70 
1.75 
1.75 
1.75 

1.80 
1.82 
1.86 
2.00 
1.95 

1.95 
1.95 
1.95 



Mar. Apr. 



1.95 
1.98 
1.95 
1.90 
1.92 

1.98 
1.92 
1.92 
1.95 
1.98 

1.96 
1.92 
1.90 
1.90 
1.82 

1.88 
1.95 
2.00 
2.00 
2.18 

2.30 
2.38 
2.30 
2.38 
2.30 

2.50 
2.20 
2.10 
2.05 
2.00 
2.00 



. 1.5 

;jl:S 

J 1.4 

.1 1.45 

1.5 

1.5 

1.5 

1.5 
1.7 
2.2 
2.3 
2.3 

2.25 

2.2 

2.1 

2.1 

2.1 

2.1 
2.1 
2.1 
2.0 
2.0 
2.0 



2.02 
2.00 
2.00 
2.20 
2.35 

2.30 
2.20 
2.20 
2.20 
2.18 

2.30 
2.42 
2.45 
2.40 
2.40 

2.38 
2.32 
2.30 
2.30 
2.20 

2.10 
2.22 
2.32 
2.38 
2.40 

2.48 
2.45 
2.40 
2.40 
2.40 



2.0 
2.0 
1.95 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.05 

2.05 

2.05 

2.1 

2.1 

2.15 

2.15 

2.2 

2.25 

2.3 

2.2 

2.15 

2.15 

2.1 

2.1 

2.05 

2.0 
1.95 
1.95 
1.95 
1.95 



May. 



June. 



2.30 
2.45 
2.42 
2.56 
2.50 

2.50 
2.70 
2.90 
3.15 I 
3.12 

3.10 
3.15 
3.12 
2.95 
2.90 

2.90 
2.90 
2.90 
3.20 
3.12 

3.40 
3.40 
3.30 
3.20 
3.10 

3.08 
2.95 
2.90 
2.90 
3.08 
3.20 



1.95 

1.95 

1.95 

2.1 

2.05 

1.95 

2.1 

2.2 

2.3 

2.2 

2.1 

2.0 

1.95 

1.95 

1.9 

1.9 

1.9 

1.95 

2.0 

2.15 

2.2 
2.2 
2.1 
2.2 
2.2 

2.1 
2.1 
2.0 
2.0 
2.0 
2.0 



July. 



3.40 
3.50 
3.45 
3.32 
3.30 

3.50 
3.40 
3.40 
3.35 t 
3.25 

3.25 
3.55 
3.60 
3.70 
3.78 

3.95 
3.€0 
3.96 
4.22 
4.32 

4.52 
4.40 
4.32 
4.30 
4.05 

4.00 
4.15 
4.08 
4.05 
4.00 



2.0 

2.35 

2.3 

2.1 

2.1 

2.1 
2.0 
2.0 
2.0 
2.0 

2.5 
2.4 
2.4 
2.4 
2.5 

2.4 
2.4 
2.4 
2.4 
2.3 

2.2 
2.1 
2.1 
2.1 
2.05 

2.05 

2.05 

2.2 

2.2 

2.2 



4.05 
4.18 
4.22 
4.20 
4.20 

4.02 
4.05 
4.10 
3.85 
4.00 

4.00 
3.90 
3.70 
3.62 
3.70 

3.70 
3.40 
3.65 
2.90 
2.90 

2.85 
2.85 
2.90 
3.10 
3.20 

3.65 
3.80 
4.78 
5.10 
4.48 
4.12 



2.2 
2.2 
2.2 
2.1 
2.1 

2.1 

2.1 

2.05 

2.0 

2.05 

2.25 

2.6 

2.4 

2.4 

2.35 

2.35 
2.35 
2.35 
2.45 
2.3 

2.3 
2.3 
2.3 
2.35 
2.35 

2.3 
2.3 
2.2 
2.2 
2.2 
2,45 



Aug. 



4.00 
4.05 
3.88 
3.75 
3.70 

3.40 
3.22 
3.12 
3.10 
3.00 

3.00 
2.90 
2.90 
2.90 
3.00 

2.90 
2.85 
2.80 
2.70 
2.80 

2.85 
2.90 
2.82 
2.75 
2.68 

2.70 
2.80 
2.88 
2.80 
2.80 
2.80 



2.4 

2.65 

2.6 

2.5 

2.6 

3.2 
2.6 
2.6 
2.5 
2.5 

2.5 
2.4 
2.3 
2.3 
2.3 

2.4 

2.5 

2.6 

2.65 

2.7 

2.85 
2.9 
2.8 
2.8 
2.76 

2.76 

2.7 

2.35 

2.3 

2.4 

2.4 



Sept. 



2.80 
2.80 
2.80 
2.60 
2. GO 

2.60 
2.65 
2.55 
2.40 
2.40 

2.35 
2.30 
2.26 
2.25 
2.25 

2.22 
2.25 
2,22 
2.35 
2.40 

2.40 
2.40 
2.40 
2.35 
2.32 

2.40 
2.40 
2.30 
2.25 
2.30 



2.35 
2.35 
2.25 
2.2 
2.1 

2.0 

1.95 

1.9 

2.1 

2.0 

2.0 
2.1 
2.2 
2.2 
2.5 

2.4 
2.3 
2.3 
2.3 
2.3 

2.2 
2.2 
2.2 
2.2 
2.1 

2.2 
2.2 
2.2 
2.2 
2.1 



Oct. 



2.25 
2.28 
2.00 
2.00 
2.10 

2.10 
2.10 
2.30 
2.20 
2.15 

2.20 
2.10 
2.10 
2.10 
2.10 

2.10 
2.10 
2.00 
2.00 
2.00 

2.00 
2.00 
2.00 
2.05 
2.10 

2.02 
2.10 
2.15 
2.15 
2.15 
2.00 



2.0 
2.0 
2.0 
2.05 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

1.9 

2.0 

1.8 

1.85 

1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
2.0 
2.0 
2.0 
1.9 

1.8 
1.8 
1.9 
2.0 
1.9 
1.8 



Non.—Ice conditions January 1 to February 12, 1907, November 25, 1907, to March 7, 1908, a 
November 14, 1908. 
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SURFACE WATER SUPPLY, 1907-8. 



Rating tabUs/or South Platte River at South Platte, Colo. 

FOR 1907. 



Ga«e 
height. 


Dl. 


charge. 


Feet. 


8ec.-fi. 


1.60 


105 


1.70 


125 


1.80 


145 


1.90 


170 


2.00 


200 


2.10 


230 


2.20 


265 


2.30 


300 


2.40 


340 



Feet. 


Sec.-ft. 


2.50 


385 


2. CO 


435 


2.70 


490 


2.80 


545 


2.90 


600 


3.00 


660 


3.10 


720 


3.20 


785 


3.30 


850 



Gage 
lelgbt. 


Dl». 
charge. 


1 Gage ! 
height. 


Dis- 
charge. 


Feet. 


Seen. 


Feet. 


8ec.-fi. 


3.40 


920 


4.30 


1,550 


3.50 


990 


, 4.40 


1.625 


3.(0 


i,or.o 


1 4.50 


1.700 


3.70 


1,130 


4.60 1 


1.775 


3.80 


1,200 


4.70 


1,850 


3.90 


1,270 


4.80 


1.930 


4.00 


1,340 


4.90 


2.010 


4.10 


1,410 


5.00 


2.090 


4.20 


1,480 


5.20 


2,250 



Note.— The atxive table is not applicable for ice or obstnicted-channel conditions. It is based on thir- 
teen diaohaTRe measurements made during 1907 and on earlier tiigh-water measurements. It is well defined 
between gage heiglits 1.7 feet and 3.5 feet. Above gage height 3.9 feet it b the same as the 1905 table. 

MARCH 8 TO NOVEMBER 14, 1908. 
[Indirect method for shifting channels used.] 

Daily diicharge, in second-feet, of South Platte River at South Platte, Colo., for 1908. 



Day. 



Mar. 



Apr. I May. 



1 




2 


3 


4 


5 , 


e 1 


7 




8 


75 

75 

55 
62 
68 
68 
68 


9 


10 


11 


12 


13 ... 


14 


15 


16 


68 


17 


90 


18 


200 


19 


230 


20 


230 


21 


21.') 


22 


200 


•23 


172 


24 


172 


25 


172 


26 


,:■. 


27 


172 


2H 


172 


29 . . 


l.W 


iO 


l.V) 


31 


150 



155 
155 
145 
155 
155 

155 
155 
155 
155 
168 

16M 
168 
180 
180 
195 

195 
210 
225 
240 
210 



152 
152 
152 
190 
175 

152 
190 
220 
250 
220 

190 
165 
152 
152 



140 
140 

160 I 
172 ' 
215 



June. 



180 
295 
280 
210 
210 

210 
182 
182 
182 
182 

360 
320 
320 
320 
360 

320 
3'20 , 
320 I 
3-20 
280 ' 



July. I Aug. 



255 I 
255 I 
255 
220 
220 

220 
220 
208 
194 
208 

275 
420 
335 
335 
312 

312 
312 
312 
335 
280 



195 


2;J0 


195 


•2.i0 


ISO 


200 


ISO 


2;{0 1 


168 1 


230 



255 280 

'220 280 

'220 I 280 

220 295 

208 I 295 



l.Vi 
145 



152 
152 



'200 
200 
172 
172 
172 



•20H 
'2(»S ' 
•25.5 
255 
255 



I 



•| 



280 
280 
215 
•245 
245 
335 



315 
428 
405 
360 
405 

740 
405 
360 
360 
300 

360 
315 
280 
280 
280 

315 
360 
405 ; 
410 
435 ' 

510 i 
540 j 
485 
485 
460 

460 , 
435 
•285 ' 
265 I 
305 I 
305 , 



Sept. 



Oct. Nov 



285 
285 
250 
232 
202 

175 
162 
150 
202 
175 

175 
202 
240 
240 
350 

312 
275 
275 
275 
275 

240 
240 
240 
240 
210 

240 
240 
240 
240 
210 



18S ' 145 

188 145 

188 145 

215 105 

188 94 

188 94 

188 94 

188 88 

188 ' 88 

188 , 68 

162 ; 88 
188 88 
140 Hi 
150 68 
162 

162 

162 1 

162 

168 ' 

168 

168 , 

194 

194 

194 

168 

140 

140 

168 

•200 

172 

145 I 



Note.— The discharges were obtained by the Indirect method for shifting channels. 



Digitized by 



Google 



PLATTE RIVER DRAINAGE BASIN. 



259 



Monthly discharge of South Platte River at South PlatU, Colo., for 1907 and 1908, 
[Drainage area, 2,610 square miles.] 



Month. 



1907. 
February 13-28... 

March 

April , 

May 

June 

July 

August 

September 

October 

November 

December 



The period. 



January . . 
February... 

March 

April 

May 

June 

July 

August 

September.. 

October 

November.. 
December.. 



1906. 



The year.. 



Discharge in second-feet. 



Run-off. 



Maximum. 



200 

385 

376 

920 

1,720 

2,170 

1,380 

545 

300 

230 

84 



230 
240 
250 
360 
420 
740 
350 
215 
145 
105 



Minimum. 



115 
150 
200 
300 
818 
572 
479 
272 
200 
91 



55 
145 
140 
180 
194 
265 
150 
140 

75 



Mean. 



148 

218 

299 

637 
1,200 
1,190 

708 

355 

231 

153 
82.3 



90 

123 

173 

183 

255 

276 

391 

236 

175 
91.2 
71.3 



Pftr Depth In 
fioimre inches on 



0.067 
.064 
.115 
.244 
.460 
.456 
.271 
.136 
.080 
.059 
.032 



0.04 
.10 
.13 
.28 
.51 
.53 
.31 
.15 
.10 
.07 
.04 



Total in 
acre-feet 



4,990 
13,400 
17,800 
39,200 
71,400 
73,200 
43,500 
21,100 
14,200 
9,100 
5,060 



Accu- 
racy. 



313,000 



.031 
.034 
.047 
.066 
.070 
.096 
.106 
.150 
.090 
.067 
.035 
.027 



179 



4,020 D. 

5, 180 D. 

7,560 I C. 
10,300 I B. 
11,300 B. 
15,200 ; B. 
17,000 B. 
24,000 B. 
14,000 ' B. 
10,800 I B. 

5,430 ' C. 

4,380 D. 



.93 I 130,000 



Note.— Discharge estimated November 25, 1907, to March 7, 1906, and November 15 to December 31, 
1906, the probable frozen periods. 

SOUTH PLATTE RIVER NEAR KERSEY, COLO. 

This station, which was established April 27, 1901, is located at 
a pile bridge about li miles north of Kersey on the Union Pacific 
Railroad about 6 miles east of Greeley in T. 5 N., R. 64 W. The 
station was discontinued during the fall of 1903, but was reestablished 
March 5, 1905. 

The station is below all the important tributaries of the South 
Platte that derive their supply from the mountain region, and the 
records are therefore particularly important as showing the amount 
of water available for storage reservoirs in northeastern Colorado. 

Cache la Poudre River, a very important tributary of the South 
Platte, enters 2 or 3 miles above the station. Crow Creek and Box- 
elder Creek, two intermittent streams, come in from the north and 
south sides, 4 or 5 miles below. The drainage area at Kersey is 
9,500 square miles. 

Above Kersey are numerous irrigation and canal systems serving 
one of the most extensively irrigated areas in Colorado. Nearly 
790,000 acres were irrigated above this station in 1907, about 380,000 
acre-feet of water were stored, and about half of it used during the 
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SURFACE WATER SUPPLY, 1907-«. 



season. In 1908 about 300,000 acre-feet were stored, all of which 
was used for irrigjation. 

No important wdter-power plants are operated on the South 
Platte or its tributaries above the station, but one or two are now 
under construction and several are contemplated. In order to secure 
additional water rights for irrigation it will be necessary to construct 
storage works on some of the tributaries, as filings greatly in excess 
of the natural flow of the stream have been on record for a number of 
years. 

The river is generally frozen over from the middle of December to 
the first of March. 

In the fall of 1906 a chain gage was established on each of the two 
channels into which the river is divided at ordinary stages. Formerly 
one rod gage was used, but it was found that the elevation of the 
water surface in the two channels differed considerably. Owing to the 
shifting character of the stream bed, a slight change in the datum of 
the gage is not apt to seriously affect the value of the results, as 
marked changes occur in the rating curve from one season to the 
next and often during a single season. 

Measurements should be taken at this station on an average of 
at least once every three weeks, except when the river is at a con- 
stant stage. Accurate results are rather diflicult to obtain on ac^'ount 
of the piles of the bridge and the fact that the bridge is not at right 
angles to the direction of the current. Whenever possible measure- 
ments should be taken by wading. At high stages the river flows 
in three channels and during extreme floods overflows into one or 
two channels on the left bank. 

Discharge measurements of South Platte River near Kersey ^ Colo, (gage No, 1), in 1907 

and 1908, 



l>at«. 



1907. 
Mardi 5 — 
March 21L 



Hydrographer. 



R.I. Mocker.... 

C. L. Chatfleld.. 

April K do 

May 31 1 W. B. Freeman. 

June 19 do 

July 2 (\ L. Chatneld.. 

July2s I W. n. Freeman. 

AuRUst 20 ' do 

October 12 do 

October 22 J.B.Stewart 

December I8a. . , do 



190S. 

March 13 J.B.Stewart 

May 13 1 W. B. Freeman . 

June lift ' do 

July 22'^ J. B. Stewart — 

AuRUst 21) f' do 

November 3 j do 



Width. 


Area of 
section. 


Fert. 


Sq.ft. 


110 


118 


103 


98 


105 


103 


114 


218 


116 


223 


108 


496 


159 


453 


63 


55 


96 


129 


92 


119 


60 


99 


72 


88 


32 


22.7 


26 


25.2 


31.5 


37.1 


30.5 


31 


41 


60 



Oaee I Di»- 
beight. charge. 



Feet. 
2.97 
2.50 
2.60 
3.82 
3.76 
6.88 
5.56 
2.33 
3.12 
2.95 
2.90 



2. 09 
1.85 
1.79 
1.96 
1.85 
2.60 



Sec.-ft. 

244 

185 

195 

619 

545 

1.450 

1,680 

93 

287 

214 

246 



163 
35.4 
44.0 
55.0 
54.0 

133 



a Slush ice and ice around piles and on the edges. 



b Made by wading. 
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Daily gage height, in feet, of South Platte River near Kersey, Colo, (gage No. J), for 1907 

and 1908. 

(C. A. Malsner and Mrs. J. C. Maisner, observers.] 



Day. 


Feb. 


Mar. 


Apr. 

"2.66" 
2.45 
2.35 

2.22 
2.30 
2.00 
1.92 
1.78 

1.70 
1.70 
l.r>5 
1.60 
2.00 

2.62 
2.92 
2.60 
3.00 
2.90 

2.82 
2.78 
2.75 
3.20 
3.12 

2.15 

2.15 

2.15 

2.1 

2.1 


May. 


1907. 
1 




2.90 
2.90 
2.85 
2.85 
2.80 

2.80 
2.75 
2.75 
2.75 
2.70 

2.70 
2.70 
2.70 
2.65 
2.65 

2. CO 
2. GO 
2.60 
2.60 
2.55 

2.55 
2.55 
2.55 
2.55 
2.55 

2.55 

2.55 

2.55 

2.5 

2.5 

2.5 


3.12 


2 




3.15 


3.- 




3.18 


4 




3.20 


5 




3.30 


6 




3.42 


7 




3.68 


8 




3.85 


9 




3.88 


10 




3.88 


11 




3.85 


12 




3.80 


13 


3.00 
3.00 
3.00 

3.00 
3.00 
3.00 
2.95 
2.90 

2.85 
2.85 
2.85 
2.85 
2.90 

2.90 
2.90 
2.90 


3.92 


14 


4.28 


15 


4.58 


16 


4.55 


17 


4.35 


18 


4.18 


19 


3.98 


20 


4.02 


21 


4.25 


22 


4.25 


23 


4.32 


24 


4.15 


25 


4.38 


26 


4.38 


27 


3.98 


28 


3.50 


29 


3.22 


30 




3.18 


31 




3.60 


1908. 
1 




1.7 


2 






1.7 


3 






1.7 


4 








5 






2.0 


6 






2.2 


7 








2.2 


8 








2.4 


9 






2.1 
2.6 

1.95 
1.95 
1.95 
1.95 
1.95 

1.9 

1.9 

1.85 

1.85 

1.8 

1.8 
1.8 
1.8 
1.7 
1.75 

1.7 
1.7 
1.7 
1.7 
1.7 



2.2 


10 




2.7 

2.7 
2.7 
2.7 
2.7 
2.6 

2.6 
2.6 
2.6 
2.6 
2.55 

2.4 

2.3 

2.3 

2.25 

2.25 

2.25 

2.25 

2.2 

2.2 

2.2 

2.2 


1.9 


11 




1.85 


12 




1.85 


13 




1.85 


14 




1.8 


15 




1.8 


16 




1.8 


17 




1.8 


18 




1.8 


19 ' 


1.8 


20 




1.75 


21 




1.75 


22 




1.75 


23 




1.75 


24 




2.3 


25 




2.9 


26. 




2.2 


27 




2.3 


28 




2.3 


29 




2.3 


.% 




2.2 


31 




2.0 









June. I July. 



I 



4.50 
4.45 
4.50 
4.80 
4.45 

4.30 
4.55 
4.62 
4.42 
4.50 

3.85 
3.15 
3.20 
3.20 
3.70 

4.10 
4.40 
3.85 
3.65 
3.85 

3.70 
3.70 
3.75 
4.15 
4.20 

4.82 
5.50 
5.60 
5.58 
5.38 



2.0 
1.9 
1.9 
1.9 

1.85 

1.85 

1.85 

1.8 

1.8 

1.8 

1.8 
1.8 
1.8 
1.8 
2.0 

2.2 

2.2 

1.95 

1.9 

1.95 

2.0 
2.0 
1.9 
1.9 
1.9 

1.85 

1.8 

1.9 

1.9 

1.85 



5.58 
5.75 
5.58 
5.32 
5.05 

5.12 
4.78 
4.40 
4.20 
3.75 

3.78 
3.65 
3.35 
3.35 
3.20 

3.12 
2.80 
2.58 
2.45 

2.38 

2.22 
2.22 
2. '28 
2.20 
2.20 

2.25 
4.60 
5.48 
5.52 
5.02 
5.52 



1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 

1.8 

1.8 

1.85 

1.85 

1.85 
1.8 
1.8 
1.95 
2.25 

2.0 
2.0 
1.9 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 
3.3 



Aug. ' Sept. 



5.22 
4.92 
4.78 
4.62 
4.55 

4.30 
4.00 
3.60 
3.30 
3.15 

2.92 
2.85 
2.65 
2.50 
2.48 

2.40 
2.38 
2.35 
2.38 
2.43 

2.40 
2.30 
2.30 
2.30 

2.28 

2.30 
2.30 
2.30 
2.30 
2.48 
2.75 



2.3 

1.95 
1.9 
1.8 
1.8 

1.8 
1.85 
2.0 
1.95 
2.0 

2.0 
1.95 
2.0 
2.0 
2.0 

2.0 
2.0 
2.5 
2.1 
2.15 

2.2 

2.5 

2.65 

2.6 

2.2 

2.05 

2.0 

1.9 

1.85 

1.8 

1.8 



2.52 
2.45 
2.45 
2.40 
2.35 

2.32 
2.42 
2.40 
2.48 
2.65 

2.55 
2.52 
2.50 
2.45 
2.50 

2.52 
2.55 
2.58 
2.60 
2.60 

2.05 
2.65 
2.68 
2.70 
2.75 

2.75 
2.80 
2.80 

2.88 
3.00 



1.8 
1.8 
1.85 
1.85 
1.85 

1.85 

1.85 

1.9 

1.9 

1.9 

1.9 

1.9 

1.95 

1.95 

1.95 

2.0 
2.0 
2.0 
1.95 
2.0 

2.0 

1.95 

1.9 

1.9 

1.95 

1.95 

2.0 

2.2 

2.2 

2.2 



Oct. 



3.12 
3.28 
3.30 
3.28 
3.25 

3.20 
3.15 
3.15 
3.15 
3.15 

3.15 
3.15 
3.08 
3.05 
3.05 

2.95 
2.95 
2.90 
2.90 
2.92 

2.95 
2.95 
2.92 
2.92 
2.98 

3.00 
3.00 
3.05 
3.05 
3.05 
3.05 



2.15 

2.2 

2.2 

2.2 

2.2 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.4 

2.4 
2.55 
2.8 
2.95 
3.0 

3.5 
3.0 
2.9 
2.9 

2.8 

2.8 

2.8 

2.75 

2.75 

2.75 

2.75 



Nov. 



3.00 
3.00 
3.02 
3.05 
3.05 

3.05 
3.05 
3.08 
3.10 
3.15 

3.15 
3.15 
3.20 
3.20 
3.15 

3.15 
3.15 
3.15 
3.15 
3.15 

3.15 
3.15 
3.10 
3.05 
3.05 

3.05 
3.05 
3.05 
3.05 
3.05 



2.7 
2.6 
2.6 
2.6 
2.6 

2.6 

2.55 

2.5 

2.5 

2.5 

2.6 
2.6 
2.6 
2.7 
2.7 

2.7 

2.8 
2.8 
2.8 
2.8 

2.8 

2.8 

2.75 

2.7 

2.7 

2.7 

2.6 
2.75 
2.8 
2.9 



Dec. 



3.05 
3.06 
3.06 
3.05 
3.06 

3.05 
3.05 
3.05 
3.05 
3.05 

3.05 
3.00 
3.06 
3.10 
3.02 

3.00 
3.00 
2.92 
2.90 
2.95 

2.90 
2.90 
2.98 
2.98 
3.06 

3.08 
3.06 
3.10 
3.10 
3.00 
2.90 



NOTE.- 
1908. 



-Probable ice conditions January 1 to February 12, 1907, January' 1 to March 9, and December, 
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Rating tables for South Platte River near Kersey ^ Colo, (gage No. 1). 

FEBRUARY 1 TO M.\Y 6, 1907. 



h^t. 


DIs- 
charge. , 


hel^l 


Dis- 
charge. 


Gage 
height. 


Di.s. 
charge. 


Gage 
height. 


Db- 
charge. 


Feel. 


Sec.'fl. 


Feet. 


Sec.'fl. 


Feet. 


Sec.-fl. 


Feet. 


Sec.-fi. 


l.fiO 


98 , 


2.10 


143 


2.60 


191 


3.10 


275 


1.60 


105 


2.20 


151 


2.70 


203 


3.20 


310 


1.70 


112 , 


2.30 


160 


2.80 


217 


3.30 


350 


1.80 


119 1 


2.40 


170 


2.90 


233 


3.40 


390 


1.90 


127 1 


2.50 


180 


3.00 


250 


3.50 


435 


2.00 


13,5 















Note.— The above table Is not applicable for Ice or obstnicted-channel conditions. It is based on 
three discharge measurements made during the above period and is well defined above gage height 2.5 feet 

MAY 7 TO DECEMBER 31, 1907. 



2.20 


70 1 


.3.20 


315 


4.20 


2.30 


90 ' 


3.30 


365 


4.30 


2.40 


110 


3.40 


395 


4.40 


2.50 


130 


3.50 


440 


4.50 


2.60 


150 


3.60 


485 


4.(iO 


2.70 


170 


3.70 


530 


4.70 


2.80 


195 , 


3.80 


580 


i 4.80 


2.90 


220 


3.90 


630 


4.90 


3.00 


250 


4.00 


685 


6.00 


3.10 


280 


4.10 


740 


1 5.10 



795 

850 

906 

965 

1,025 

1.085 

1.150 

1.215 

1.280 

1,350 



5.20 
5.30 
5.40 
6.50 
6.60 
6.70 
6.80 
6.90 
6.00 



1,430 
1.490 
1,565 
1.640 
1.720 
1.800 
1.880 
1.960 
2.040 



Note.— The above table Is not applicable for Ice or obstructed-channel conditions. It is based on seven 
discharge measurements made during the above period and is fairly well defined. 

MARCH 10 TO NOVEMBER 30.1908. 



1.70 


37 


2.20 


75 


1 2.70 1 


165 


3.20 


315 


1.80 


42 


1 2.30 


86 


' 2.80 , 


191 


3.30 


350 


1.90 


49 


1 2.40 


100 


2.90 


220 


3.40 


385 


2.00 


56 


1 2.50 


118 


3.00 ' 


250 


3.50 


426 


2.10 


65 


2.60 


.40 j 


3.10 1 


280 







Note.— The above table is not applicable for ice or obstructed-channel conditions. It is based on six dis- 
charge measurements made during 1908 and is fairly well defined between gage heights 1.8 feet and 2.8 feel. 

liischarge riuastirements of South Platte River near Kersey ^ Colo, (gage No. 2), in 1907 

and 1908. 



Date. 



Hytlrognmher. 



a L. eiatn.»id. 



1007. 
March 6... 
Marrh29,. 

Aprils .. .._.(Jo, 

May 31.. 
Juiir Itt. 
July i. , . 
Jiil> 2«. 



.do 

J. a. Hlewiirt. 

.....do 



Aui;tjst20 ._.. do. 

Octoheri2 

October 2a.... 
December Itto. 

1 90S, 

Miwch IJ 

May 13........ 

hin^ 11 6 

July 22i 

Augusts A.... 



W. U. FrpcmoD. 

,..,-do 

(\L.(^hatfleld.. 
W. B. Freeman. 



J. B. Stewart. H ., 
W. B. Fryman. 

cio... 

J. B. Stewart 

do.... 

,,..do 



WldtH. 



136 

lae 

143 

11» 

2H7 

64 
1S4 

130 
127 



129 
69 

4a 

68 
45.5 
133 



Area of 
sectlDo. 



iti 

MM 
Tiih 
K^ 
^» 
204 

in» 



1^ 

50 

4^ 
47 

180 



&.. 


DIP- 
ctmrge. 


Feet. 


Sit.^. 


3,01 


lie 


2.50 


33d 


2.70 


37S 


:i.w 


MSO 


a, 67 


7^ 


S. 55 


2. MM) 


6.6K 


2.7:60 


J.W 


m 


^,2:; 


60^ 


3.01 


m 


•2,9Q 


^1 


2,80 


253 


1,70 


eo 


L41 


37 


l.t»4 


m 


1.90 


m 


175 


2» 



Blush toe and ice around piles and on the edges. 
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Daily gage height^ tnfeety of Soulh Platte River -near Kersey ^ Colo, (gore No. 2)^ for 1907 

and 1908. 



[C. A. Malsncr and Mrs. J. C. Malsner, observers.] 



Day. 



11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 



2. 
3. 
4. 
5. 

6. 
7. 
8. 
9- 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24- 
25. 

26. 
27. 
28. 
29. 
30. 
31. 



1907. 



1908. 



I 
Feb. Mar. .\px. May. June. July. Aug. Sept. ' Oct. Nov. Dec. 



3.10 
3.10 
3.05 



2.92 
2.92 

2.88 

2.88 
2.82 

2.82 
2.75 
2.75 
2.75 
2.70 

2.70 
2.70 
2.70 
2.68 
2.68 



3.00 


2.65 


3.00 


2.05 


3.00 


2.65 


2.98 


2.65 


2.95 


2.62 



2.92 
2.95 
2.95 1 
2.92 
2.95 

2.95 
2.92 
2.92 



2.62 
2.62 
2.62 
2.62 
2.62 

2.60 
2.60 
2.60 
2.52 
2.52 
2.52 



2.8 

2.8 
2.8 
2.8 
2.8 
2.7 

2.7 

2.7 

2.65 

2.6 

2.6 

2.6 
2.5 
2.4 
2.4 
2.4 

2.4 

2.4 

2.35 

2.3 

2.3 

2.2 



2.65 
2.50 
2.40 

2.25 
2.30 
2.25 
1.95 
1.82 

1.75 
1.75 
1.72 
1.70 
2.20 

2.80 
3.12 
3.20 
3.15 
3.05 

2.90 
2.85 
2.85 
3.18 
3.32 



2.2 
2.2 
2.2 
2.2 
2.15 



2.15 
2.1 

1.85 

1.6 

1.6 

1.6 

1.55 

1.55 
1.55 
1.55 
1.55 
1.5 

1.4 

1.45 

1.45 

1.3 

1.3 

1.3 

1.3 

1.3 

1.35 

1.35 



3.25 
3.32 
3.28 
3.25 
3.38 

3.48 
3.72 
3.85 
3.85 
3.85 

3.88 
3.85 
4.25 
4.32 
4.52 

4.45 
4.32 
4.18 
4.30 
4.15 

4.15 
4.12 
4.35 
4.18 
4.60 

4.35 
3.92 
3.58 
3.35 
3.25 
3.68 



1.35 
1.35 
1.35 



1.85 

2.25 

2.25 

2.45 

2.3 

2.25 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.6 
1.6 
1.6 
1.9 
2.65 

2.5 

2.4 

2.4 

2.4 

2.25 

2. 



June. 


July. 


4.50 


5.20 


4.40 


5.38 


4.40 


6. -22 


4.75 


4.90 


4.42 


4.65 


4.28 


4.75 


4.55 


4.38 


4.52 


4.02 


4.40 


3.58 


4.42 


.3.30 


3.90 


3.35 


3.25 


3.40 


3.08 


2.90 


3.32 


2.55 


3.85 


2.70 


4.18 


2.60 


4.28 


2.38 


4.10 


2.28 


3.65 


2.12 


3.85 


2.30 


3.72 


(«) 


3.70 


(") 


3.78 


2.12 


4.10 


("5 


4.12 


4.75 


2.10 


5.45 


4.70 


5.50 


5.50 


6.42 


5.45 


5.12 


5.62 




5.28 


2.5 


1.7 


2.0 


1.6 


1.95 


1.6 


1.95 


1.6 


1.8 


1.6 


1.7 


1.6 


1.6 


1.6 


1.55 


1.6 


1.5 


1.6 


1.5 


1.6 


1.4 


1.6 


1.4 


1.6 


1.4 


1.6 


1.45 


1.65 


1.7 


1.65 


2.2 


1.65 


2.2 


1.6 


2.0 




1.9 


1.8 


1.9 


2.0 


2.0 


2.0 


1.95 


1.9 


1.8 


1.8 


1.8 


1.6 


1.8 


1.6 



1.75 

1.75 

1.75 

1.7 

1.7 



I 



1.6 
1.6 
1.6 
1.6 
1.6 
3.3 



5.15 
4.85 
4.68 
4.52 

4.48 

4.15 
3.58 
3.40 
3.08 
2.85 

2.72 
2.40 

(«) 
(«) 
(«) 

(°) 
(«) 
C) 
(«) 
(«) 

1.80 

\.m 

1.80 
1.75 
1.75 

1.75 
1.75 
1.75 
1.75 
2.08 
2.42 



2.35 




1.85 




1.7 




1.6 




1.6 




1.6 




1.65 


1. 


1.95 




1.85 




1.9 




2.0 




1.85 




1.9 




1.9 




1.9 




1.9 




1.9 




1.9 




2.25 




2.2 




2.25 




2.6 




2.75 




2.8 




2.3 




2.2 


1. 


2.0) 


2. 


1.9 


2. 


1.75 


2. 


1.7 


2. 


1.7 





2.15 
2.02 
2.00 
1.95 

1.88 

1.82 
2.00 
1.98 
2.30 
2.45 

2.10 
2.15 
2.50 
2.50 
2.10 

2.12 
2.12 
2.32 
2.42 
2.45 

2. .50 
2.60 
?.65 
2.65 
2.75 

2.75 
2.80 

2.88 
2.98 
3.50 



3.18 
3.28 
3.30 
3.30 
3.35 

3.28 
3.22 
3.20 
3.30 
3.28 

3.25 
3.30 
3.20 
3.20 
3.15 

3.08 
3.00 
3.00 
3.00 
3.00 

3.00 
3.00 
3.00 
3.00 
3.05 

3.10 
3.05 
3.08 
3*10 
3.10 
3.10 



2.2 
2.2 
2.2 
2.3 
2.3 

2.4 

2.4 

2.45 

2.45 

2.45 

2.45 
2.45 
2.45 
2.45 
2.5 

2.5 
2.7 
2.9 
3.0 
3.1 

3.15 

3.3 

3.0 

3.0 

2.9 

2.9 
2.9 
2.85 
2.85 
2.85 
2.85 



3.05 


3.10 


3.10 


3.10 


3.10 


3.10 


3.15 


3.10 


3.15 


3.10 


3.15 


3.10 


3.15 


3.10 


3.15 


3.10 


3.15 


3.10 


3.15 


3.10 



3.20 
3.20 I 
3.20 I 
3.20 I 
3.18 I 

3.15 
3.20 I 
3.20 
3.20 
3.20 

3.20 
3.20 
3.15 
3.10 
3.10 

3.10 
3.10 
3.10 
3.10 
3.10 



2.8 
2.7 
2.7 
2.7 
2.7 

2.7 

2.65 

2.6 

2.6 

2.6 

2.6 
2.6 
2.7 
2.8 
2.8 

2.8 
2.9 
2.9 
2.9 
2.9 

2.9 
2.9 

2.85 
2.8 
2.8 

2.8 
2.7 
2.8 
2.9 
3.0 



3.10 
3.08 
3.10 
3.15 
3.10 

3.00 
3.00 
2.92 
2.90 
2.95 

2.95 
2.95 
3.02 
3.05 
3.10 

3.15 
3.12 
3.20 
3.18 
3.05 
2.95 



a No water under gaj;e. 
Note.— Probably ice conditions January 1 to February 12, 1907, January 1 to March 9, and December, 1908. 
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SVBFACE WATER SUPPLY, 1907-8. 



Rating tables for South PlatU River near Kersey, Colo, {gage No, g). 

FEBRUARY 1 TO MAY 6, 1907. 



(•am Dis- > nase 
hflignt. charge. > beignt. 



Feet. 
1.70 
1.80 
1.90 
2.00 
2.10 



See.-ft. 
245 
250 
2b0 
270 
280 



FeH. 
2.20 
2.30 
2.40 
2.50 
2.U) 



Dis- I Gace 
charge, i height. 



8ee.-fl. 
290 
305 
320 
335 
350 



FeH. 
2.70 
2.80 
2.90 
3.00 
3.10 



Dis- 


hei^t. 
'' Feet. 


Dto- 


charge. 


charge. 


8ee.-ft. 


Sec-ft. 


370 


3.20 


520 


390 


3.30 


5iJ0 


415 


3.40 


605 


445 


3.50 


655 


«. 


1 





Note.— The above table is not applicable for ice or obstructed-channel conditions. It is based on three 
discharge measurements made during this period and is well defined between gage heights 2.5 feet and 3jO 
feet. 

MAY 7 TO JUNE 19, 1907. 

[Indirect method for shifting channels used.] 

JUNE 20 TO DECEMBER 31, 1907. 



1.70 


20 


2.70 


1.80 


50 


2.80 


1.90 


80 


2.90 


2.00 


110 


3.00 


2.10 


140 


3.10 


2.20 


170 


8.20 


2.30 


200 


3.30 


2.40 


230 


3.40 


2.50 


• 2.X) 


8.60 


2.W) 


290 


3.60 



320 


3.70 1 


770 


4.70 


1,585 


355 


1 3.80 j 


835 


4.80 


1,690 


390 


3.90 1 


905 


1 4.90 


1,800 


425 


1 4.00 . 


980 


5.00 


1,920 


465 


' 4.10 1 


1,055 


5.20 


2,175 


510 


1 4.20 ' 


.1,135 


5.40 


2,455 


555 


1 4.30 


1,215 


5.60 


2,770 


605 


1 4.40 1 


1,300 






655 


t 4.50 1 


1,390 






710 


1 4.60 ; 


1,485 







NoTK.— The above table is not applicable for ice or obstructed-channel conditions, 
seven discharge measurements made during this period and is not well defined. 

MARCH 10 TO NOVEMBER 30,1908. 



It is 



1.30 


30 


1 1.90 


89 


, 2.50 


1.40 


36 


1 2.00 


105 


' 2.60 


1.50 


43 


1 2.10 ' 


122 


2.70 


1.60 


52 


2.20 


142 


2.80 


1.70 


(^ 


2.30 


163 


2.90 


1.80 


75 


2.40 


.« 


3.00 



209 


1 3.10 


373 


233 


3.20 


410 


257 


3.30 


450 


281 


1 




338 


1 





Note.— The above table is not applicable for ice or obstructed-channel conditions. It is based on six 
discharge measurements made during 1908 and is fairly well defined between gage heights 1.4 feet and 2.8 
feet. 

Daily discharge, in second-feet y of South Platte River near Kersey j Colo, (gage Ab. 2), 

May 7 to June 19, 1907. 



Day. 


May. 


June. ' Day. 


May. 


June. 

1,040 
616 
520 
630 
960 

1,210 

1,280 

1,120 

790 




May. 


June. 







1,740 11 


1,120 
1.120 
1.480 
l,5«i0 
1.780 

1,700 
1.560 
1,420 
1,520 
1,400 


21 

22 

23 

24 

25 

1 

20 

27 

28 

29 

30 

31 


1 
1.400 


2 


1,621) 12 


1,360 
1,600 
1.420 
1.860 

1.600 




3... 


1.620 13 




4 


2.mXJ 14 




5 . . ... 


1,600 15 




6 




1,440 ' 16 




7 


920 
1.040 
1,070 
1,090 


1,700 , 17 


1,200 


8 


1,(>.'J0 , 18 


940 


9 


1,460 1 19 


790 


10 


1,520 20 


720 
1.010 






i! 






Note. -These discharges wece obtained by the indirect method for shifting channels. 
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Monthly discharge of South Platte River near Kersey y Colo. ^ for 1907 and 1908. 
[Drainage area, 0,470 square miles.] 





Discharge in second-feet. 


liun-off. 




Month. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Depth in 

inches on 

drainage 

area. 


Total in 
acre-feet. 

■ 


Accu- 
racy. 


1907. 
February 13-28 


730 

654 

955 

2,790 

4.330 

4.540 

3.540 

905 

915 

825 

790 


646 
618 
350 
822 
835 
195 
121 
150 
645 
695 
610 


677 

568 

650 

1.790 

2,240 

1.770 

790 

376 

759 

71.7 

707 


0.071 
.060 
.058 
.189 
.237 
.187 
.083 
.040 
.080 
081 
.075 


0.04 
.07 
.06 
.22 
.26 
.22 
.10 
.04 
.09 
.09 
.09 


21.500 
34.900 
32,700 
110,000 
133,000 
109.000 
48.600 
22.400 
46,700 
45.600 
43.500 


A. 


March 


A. 


April 


B. 


iiSy ::...:.::..:...::.:.... 


B. 


June 


B. 


July : 


A. 


August 


B. 


September 


n. 


October 

November 

Denember 


A. 
A 
B 






The perlo.1 .... 












«148.000 










339 
127 
166 
128 
128 
176 
128 
399 
434 


.036 
.013 
.018 
.014 
.014 
.019 
.014 
.042 
.016 






1908. 
March 10-31 . . 


446 
240 

465 
265 
800 
421 
217 
817 
558 


217 
67 
70 
78 
94 
94 
104 
212 
351 


.03 
.01 
.02 
.02 
.02 
.02 
.02 
.05 
.05 


14,800 
7,660 

10.200 
7,620 
7.870 

10.800 
7,620 

24,500 

25.800 


A. 


April 

Apm ............... ........ 


A. 




A. 


June 


A. 


July 


A. 


August 


A. 


September 


A. 


October. . 


A 


November 


A. 






The period 










117,000 






1 









Note.— These discharges represent the combined flow of the two channels. Discharge estimated for each 
channel for days on which the gage was not read. 

SOUTH PLATTE RIVER NEAR JXTLESBTTRG. COLO. 

This station, which is located 1 mile south of Julesburg, Colo., in 
T. 12 N., R. 44 W., below all irrigation ditches taking water from the 
South Platte in Colorado except one, was established April 2, 1902, 
but was not in operation during 1907. It was reestablished on May 
12, 1908, at a new pile bridge about 2,000 feet upstream from the old 
location. 

The greatest value of this station lies in the fact that it is situated 
less than a mile from the Colorado-Nebraska line, and its records there- 
fore show the amount of water passing into Nebraska. It has also 
some importance in obtaining data on the flow of return waters. 

All the tributaries for 100 miles or more above the station are inter- 
mittent streams and none are of any importance. The same may be 
said of the tributaries between Julesburg and North Platte, where 
the river joins North Platte River to form the Platte. The drainage 
area at Julesburg is 20,600 square miles. Numerous irrigation sys- 
tems and reservoirs are located on the South Platte and tributaries 
above Julesburg for a distance of 250 miles. In 1907 more than 
900,000 acres were irrigated in this valley. Nearly 450,000 acre-feet 
were stored in reservoirs, and over half of tliis quantity was used for 
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SURFACE WATER SUPPLY, 1907-8. 



irrigation in that year. Additional rights can not be provided for in 
the South Platte Valley without constructing reservoirs to store 
surplus flood waters. 

The flow of the river at Julesburg during the irrigation season 
depends on the amount of water diverted above and is likely to be 
small except when the river is in flood. During the nonirrigating 
season considerable water is diverted by feeder canals to storage 
reservoirs from the main river or its tributaries or is intercepted by 
reservoirs on the tributaries. 

The river is usually frozen over wholly or in part for two or three 
months during the -winter. 

When the station was reestablished in 1908 the gage was moved 
2,000 feet upstream and it is in no way referred to the old gage. 
However, the recorded gage heights give no indication of the discharge 
of the river from one season to the next because of the sandy and 
extremely shifting character of the stream bed. In low water the 
river consists of a number of small rivulets flowing between sand bars. 
In order to procure reliable results measurements should be taken as 
often as once every two weeks throughout the year. 

Discharge measurements of South Platte River near Julesburg^ Colo., in 1908. 



Date. 


Hydrographer. 


] 
Width. 


Area of 
section. 


Gage height. 


Dls- 


Old gage. 


New gage. 




May 12 


W. B. Freeman 

. ...do 


' FetL 

..J 56 
191 


Sq.ft. 
24 
38 


Feet. 
1.35 
1.48 
1.38 


Feet. ' See.^t. 
1.30 , 29 


June 10 


1.34 f 45 


July 22. 


J. B. Stewart 


1.22 
1.33 
1.45 


36 


August 2\a. . . . 


. ...do 


..J 132 
142 

wading. 


47 

88 


64 


November 2 


.do 


1.65 


140 




a Made by 















Daily gage height ^ in feet ^ of South Platte River near Julesburg ^ Colo, y for 1908, 
[Mrs. W. K. Green and Miss May C. Wood, observers.] 



Day. 


May. 


June. 

1.3 
1.3 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.35 

1.3 
1.2 
1.3 
1.2 
1.2 


July. 


Aug. 


Sept. 

^_ 

1.2 
1.3 
1.3 
1.2 
1.3 

1.3 
12 


Oct. 


Nov. 




Dec 


1 




1.3 
1.3 
1.2 
1.2 
1.3 

1.4 
1.3 
1.3 
1.2 
1.2 

1.1 
1.3 
1.2 
1.3 
1.3 


1.3 
1.2 
1.2 
1.2 
1.2 

1.3 
1.3 






2 






1.45 
1.4 
1.4 
1.35 

1.4 
1.4 




3 . 






4 




i 65 


6 




1 7 


6 

7 




2 1 


8 1 


1.2 1.2 




9 1 


1.3 
1.2 


1.2 

10 






2 3 


lo::::::: ' : 






11 




1.3 ; 1.2 
1.2 1 1.4 

1.2 1.2 

1.3 1.2 
1.2 1.2 






2 3 


12. 


1.3 
1.4 
1.6 
1.6 






2 2 


J 




1.4 






2. 1 


s. 
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Daily gage heighty in feet^ of South Platte River near Julesburgy Colo.y for 1908 — 

Continued . 



Day. 


May. 

1.5 
1.5 
1.5 
1.4 
1.5 

1.5 
1.3 
1.3 
1.5 
1.5 

1.9 
1.8 
1.6 
1.5 
1.5 
1.4 


June. 


July. 

1.2 
1.2 
1.3 
1.4 
1.3 

1.2 
1.4 
1.5 
1.4 
1.35 

1.3 
1.3 
1.4 
1.3 
1.4 
1.3 


Aug. 

1.3 
1-3 
1.4 
1.4 
1.3 

1.3 
1.4 
1.3 
1.4 
1.3 

1.3 

1.3 

1.25 

1.3 

1.3 

1.2 


Sept. 

1.3 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.3 
1.2 
1.2 


Oct. 


Nov. 

1.45 
1.45 
1.45 
1.5 
1.5 

1.55 


Doe. 


16 


1.5 

1.55 

1.5 

1.4 

1.4 

1.4 
1.2 
1.3 
1.3 

1.2 

1.4 
1.2 
1.2 
1.2 
1.2 




17 .. . .... 


2.6 


18 


2.4 


19 




20 




21 


2.15 


22... . 




23 




1.6 
1.6 
1.6 

1.5 


1.95 


24 


2.0 


25 




36 




27 




28 








29 








30 




1.4 




31 















Note.— Probable Ice conditions during December. 

Rating tables for South Platte River near Juleahurg, Colo. 

MAY 12 TO JUNE 10, 190S. 



Gage 
height. 

Feet. 
1.20 
1.30 


Dis- 
charge. 

Sec.-ft. 
12 
29 


height. 


Dis- 
charge. 


Gage 
height. 


Feet. 
1.40 
1.50 


Sec.'ft. 
70 
140 


Feet. 
1.60 
1.70 



Dis- 
charge. 


Gaee 
height. 

' Feet. 

I 1.80 

1.90 


DIs- 
charge. 


Sec.'ft. 
240 
360 


Sec.-ft. 
600 
6f4) 



Note.— The above table is not applicable for loe or obstructed-channel conditions. It Is based on two 
discharge measurements made during May and June and is not well defined. 

JUNE 11 TO DECEMBER 31, 1908. 



1.10 
1.20 

1 


20 . 
32 


1.30 
1.40 


54 i 1.60 
102 , 


188 


1.60 


307 



conditions. It is based on three 



Note.— The above table Is not applicable for Ice or obstructed-channel a 
discharge measurements made during this period and is fairly well defined. 

Monthly discharge of South Platte River near Juleshurg^ Colo. , for 1908. 
[Drainage area, 20;600 square miles.] 



Month. 



May 12-31.. 

June 

July 

August 

September. 
November. . 



Discharge In second-feet. 




Run-off. 




Maximum. 


Minimum. 


Mean. 


Per 

square 

mile. 


Depth In 

incneson 

drainage 

area. 


Total in 
acre-feet. 


Accu- 
racy. 


660 1 29 


167 


0.0081 


0.006 


6,620 


0. 


24M 


12 


57.6 


.0028 


.003 


3,430 


B. 


1H8 


20 


61.6 


.0030 


.003 


3,790 


B. 


102 


32 


52.7 


.0026 


.003 


3.240 


B. 


102 


32 


39.5 


.0019 


.002 


2,350 


B. 


307 78 


154 


.0075 


.008 


9,160 


C. 



Note.— Discharge interpolated for missing days in November. 
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NORTH FORK OF SOUTH PLATTE BIVER AT CASSELLS. COLO. 

This station, which is located at Cassells, Colo., was established 
July 4, 1908, to determine the value of the stream for power develop- 
ment. 

Geneva Creek, one of the most important tributaries, comes in 
about 2 miles above, and supplies a large part of the water passing 
the station. 

The drainage area above the station comprises about 100 square 
miles, a considerable part of which is timbered. No diversions of any 
importance are made above this point on the main stream or any of 
its tributaries, but many filings have been made for power sites, 
especially on Geneva Creek. Additional power sites are, however, 
probably available. 

The stream is liable to freeze over from the middle of November 
to the 1st of Ap:il. 

No change has been made in the datum of the gage since it was 
first established. 

Very good results should be obtained except in extremely high 
water. Measurements can be taken by wading the greater part of 
the year. Frequent measurements are necessary to determine the 
winter flow accurately. 
Discharge measurements of North Fork of South Platte River at Cassells ^ Colo.^ in 1908. 



Date. 


Hydrographer. 


Width. 


Area of ! Gage 
section, height. 


DLs- 
charge. 


June? 


Freeman and Stewart 


Feet. 
28.5 
28.5 
29 
29 
9.5 
11 

16.7 
16.5 


««■/'• ^"i. 


See.-rt. 
89 


July 4. 


J.B.Stewart 


55 

47 

55 

17.3 

22.4 

12.3 

11.6 


1.30 

i.as 

1.30 
1.44 
1.47 
1.10 
1.10 


78 


September 5 


do 


37 


October 27 . 


. .do 


4129 


December 156.. 


W. B. Freeman 


13.4 


December 16^. 


, do 


18.6 


December 30 6. . 


do , . 


15.1 


December 31 6.. 


do 


12.8 









o Discbarge probably low. Some ice. b Made by wading. Ice conditions. 

Daily gage height^ in feet ^ of North Fork of South Platte River*at Cassells^ Colo. ^ for 1908. 

[Lulu Cassell, observer.] 




Day. 


my. 


Km. 




Lia 

LI 

LI 

LI 

LI 

\f 

LI 
It 

1 ^'^ 
Lt 
LJ 

i^m 

LO 

LO 


L2 
LI 
LIS 

i\ 

\M 

H 

l.'I 

\a 

Lt» 

Ln 

3.0 
LO 


1 


lulj. 


L9 




Oei. 


Nov. 


IlWt. 


1-fr*. 


. . J 1.. 


0.7 lA., .- . , 


L4a 

L2S 


LOS 

LI 

to 

LO 

Li 

L3S 
L15 

Lt 
LS 
L3 
L2S 
L2 
1.3 


Lt 
L2 
L3 
Li 
LJ 

i\ 

LO 
LI 
LI 


L45 


t*-.-/m 





1.2 


.« 1 17........ . 

.i W ,-. 

«7i |20 

,S 21.,., 


L4& 


1::::::::: 

4....... 


< a 
.a 

LIS 
LI 


L3.1 
L2 

L25 
LL> 
\.l 

IS 


L? LS 
L3!l Lt 
L2 La 

l.:i L9 


L4ft 
L3 

La 


I-,..*,-.. 


.1 IE*:::::;:::: 

.« aa.... 

.7 21 

.9 as. . 


\.% 
L3 

LIA 

L2a 

L3 
LI 

1 :i 

L2 
L3 


hi 

La 

LS 

Lt« 

L» 

L3 
L» 
LK 
.L3 


i.S 


i,... 

•.,-,. 


Ll 

rt5 
i 1 




Lt , aa...... 


Ll 




I.3S ' i.3 


LI 37 . . 


1. 1 




•a 


l:i 

L3 

La 


Lt 2a 

14.5 B ,. 


1.1 
L0& 

Ll 
Lt 




Ihi^im^r 


Url5 


\At2m 


«Ulb«»3LlV08. 


C 
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Rating table for North Fork of South Platte River at CassellSf Colo.^ for July 1 to August 

Sly 1908. 



Gage 
height. 


DIs- 
charge. 


Gage 
height 


Dis- 1 
charge. 


Gage 
height. 

Feet. 
1.30 
1.40 


Dis- 
charge. 


hei^t 


Dis- 
charge. 


Feet. 
0.90 
1.00 


Sec.'ft. 
21 
31 


1 Feet. 

, 1.10 

1.20 


Sec.'ft. 
45 
61 


95 


Feet. 
1.50 


Sec.-ft. 
113 



\oTic.— The above table is not applicable for ice or obstructcd-channel conditions. It Is basted on three 
discharge measurements made during July and August, 1908, and is well defined between gage heights 
I.O foot and 1.4 feet. 

Monthly discharge of North Fork of South Platte River at Cassells^ Colo.y for 1908. 



Month. 



Discharge in second-feet. 



Maximum. Minimum. Mean 



July 

August... 
DeocmbeT 



104 
77 
21 



68.4 
64.9 
15.5 



Run-off 

(total in 

(acre-feet). 



4,210 

3.990 

953 



Accu- 
racy. 



KoTF..— December estimated on account of ice conditions. 



GENEVA CREEK NEAR GRANT. COLO. 



This station, which is located at Sullivan's ranch, S\ miles above 
Grant, Colo., m T. 6 S., R. 74 W., was established July 5, 1908, to 
obtain data concerning the run-off from a small mountain drainage 
area and also to determine the flow available for power develop- 
ment. 

The station is about 3i miles abova the confluence of Geneva 
Creek with the North Fork of the South Platte, about 50 feet below 
the mouth of Gold Run, or Threemile Creek, and about a mile below 
the mouth of Scptt Gomer Gulch, which is called on some of the old 
maps the North Fork of the South Platte. The drainage area, 
which is very mountainous and part of which area is heavily tim- 
bered, comprises 49 square miles above the station. 

No water is diverted above the station. Several power sites have 
been filed on, but the stage of construction at none of these has yet 
been reached. The creek has a fall of 900 feet in the last 4 miles, 
and a very much greater fall above. With proper storage it will be 
possible to develop 10,000 horsepower during a six months' period. 
The development of the Continental reservoir site, about 3 miles 
above the station, is under consideration. 

The creek is frozen wholly or in part for four or five months during 
the year. 

The datum of the gage has not been changed since the station was 
established. 
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Very good results should be obtained except at very high stages, 
when the current is likely to be swift. Measurements can be made 
by wading at most seasons of the year, but for flood measurements a 
cable must be installed. 

Discharge measurements of Genera Creek near Grants Colo.^ in 1908. 



Date. 


Hydrogrepher. 


Width. 


Area of 
section. 


hei^t. 


Db- 
charge. 


Junc7 


Freeman and Stewart 


Feet. 
24 


32 
25.2 
26 
15.8 
9.8 
10.6 


Feet. 

0.65 

.60 

.48 
.48 
.35 
.20 
.20 


See.-fi, 

70 


Julys 


J. B. Stewart 

do 


1 29 

1 25 

; 23 

' 11.5 

' 11 


50 


September 4 


32 


October 25... 


.do 


29 


December 15«.. 
December 28 o. 


W. B. Freeman 

.do 


14.6 
11.2 


December 29 o.. 




1 " 


14.1 



a Ice conditions. 
Note.— All measurements made by wading. 

Daily gage height^ infect^ of Geneva Creek near Grants Colo., for 1908. 
f J. Bruce Mather and Edward Sullivan, observers.! 



Day. 



July. I Aug. , Sept. 





1 




2:::::::::::::r::::: 


3 




4 




5 


0.6 


6 


.65 


7 


.6 


8 


.6 


9 




10 




11 




12 




13 


.65 


h! : : : : 




15 





0.66 
.65 
.6 
.6 
.6 

.7 

.65 

.6 

.6 

.6 



.65 
.65 
.6 



0.5 
.55 
.55 
.6 
.55 

.5 

.45 

.5 

.45 

.5 

.4 
.4 
.6 
.5 
.55 



Oct. 


Nov. 


0.45 


0.5 


.4 


.4 


.4 


.4 


.35 


.4 


.35 


.45 


.35 


.4 


.4 


.45 


•3$. 


.4 


.4 


.4 


.4 


.5 


.4 


.4 


.4 


.5 


.4 


.45 


.4 


.4 


.35 


.5 



Day. 



16 

I 17. 

18 

1^ 

I 21, 
122, 
' 23 

124, 
I 25, 

I 26, 
(27, 
I 28, 
I 29, 
30 
31. 



July. 


Aug. 


Sept. 


0.7 


0.7 


0.6 


.7 


.7 


.5 


.65 


.8 


.45 


.7 


.75 


.4 


.65 


.7 


.4 


.75 


.7 


.4 


.65 


.6 


.4 


.65 


.6 


.4 


.65 


.6 


.4 


.6 


.6 


.4 


.5 


.55 


.5 


.5 


.6 


.4 


.5 


.55 


.45 


.5 


.5 


.4 


.65 


.55 


.4 


.65 


.55 





Oct. Nov. 



0.4 
.4 
.4 
.4 
.45 



.4 
.6 
.4 
.4 
.4 

.4 
.4 
.4 
.4 

.45 
.5 



Note.— Ice conditions November 15 to December 31. 



Rating table for Geneva Creek near Grant, Colo., for July 1 to November 14, 1908. 



Ciage Dis- || Gage Dls- 
height. i charge. ' helgnt. I charge. 




Ciage 
height. 


Dis- 
charge. 


Feet. 

0.70 

.80 


Sec.-ft. 
81 
112 



Note.— The above table Is not applicable for Ice or obstructed-ohannel conditions. It i.s based <mi seven 
divhnrge measureraenta made during 1908, and la fairly well defined between gage heights 0.30 foot and 
0.65 foot. 
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Discharge in second-feet. 



Month. 



Maximum. Minimum. 



July 

August 

September. . 

October 

November. . 
December.. 



112 
54 
33 
33 



The period. 



Mean. 



64.3 
61.0 
29.3 
21. G 
21.3 
14.3 



Run-off 
(total in 
acre feet). 



.\ccu- 
racy. 



I 



3.950 
3,790 
1,740 
1,3.30 
1,270 
879 



13,000 



Note.— Discharge estimated for period July 1-4. Discharges for frozen period, November 15 to Decem- 
ber 31, have been estimated on the basis of three measurements. 

CLEAR CREEK AT FORKSCREEK, COLO. 

This station, which is located at Forkscreek, Colo., in T. 3 S., R. 
71 W., was estabUshed May 29, 1899, to determine the amount of 
water available for irrigation and power development. 

The station is a few hundred feet below the mouth of the North 
Fork. No other important tributaries enter between this fork and 
the mouth of the stream. For 13 miles below the station the creek 
flows in a deep canyon, falUng in that distance 1,225 feet. It then 
emerges into a broad valley, where the entire normal flow is used for 
irrigation. The drainage area above the station comprises a narrow 
strip of very mountainous country, composed entirely of granitic 
rock, in many places barren of soil and studded with heavy patches 
of coniferous timber, remnants of a once extensively forested area. 
This area is 345 square miles. 

Two of the oldest mining districts in Colorado he in this basin, and 
in these districts the waters of the upper tributaries of the stream 
have been used for mining. The stream now carries in suspension 
immense quantities of taiUngs and sediment, and the name Clear 
Creek has long been a misnomer. 

The water is used to some extent for power, and 4,000 horsepower 
are at present developed by about a dozen small plants. Several 
other plants are planned or in the course of construction. By utiliz- 
ing all the storage facilities on the stream above Forkscreek it will 
be possible to develop about 30,000 horsepower for six months during 
the year, and 20,000 more between that point and its mouth. 

The natural flow of the stream is more or less aff'ected by storage 
in various ponds and reservoirs above. The creek is frozen over for 
three or four months during the winter. 

On July 19, 1905, the gage was moved 30 feet upstream from its 
original location, but it is not likely that the relation of gage heights 
was materially affected thereby. Very good results should be ob- 
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tained at this station except in times of high water, when it is very 
difficult to measure on account of the swiftness of the current. As 
the channel is occasionally shifted by floods, new rating curves must 
from time to time be constructed. 

The creek is subject to disastrous floods, due to the heavy rains in 
summer months, which frequently wash out the tracks of the Colorado 
and Southern Railway in the bottom of the canyon. 

About December 1, 1908, the Denver Reservoir and Irrigation 
Company established a station about 2 miles above Golden and 10 
miles below Forkscreek, and discharges for December are based on 
records at this station. 

Discharge nicasurerticnts of Clear Creek at Forkscreek ^ Colo.^ in 1907 and 1908. 



Date. 



Hydrographer. 



1907. 
March 15 a. 
March 16... 

Do 

April 11.... 
April 23. 



. L. Chatfleld . 

..do 

..do 

.do 

.do 



May 10 do 

June 3 W. B. Frwman . 

Juno 18 1 do. 

July 19 do. 



August 9 

8opteinl)cr9.. . 

October 11 

DfvcmborS 



.do. 
.do. 



Frwman and Stewart. 
J. B.Stewart 



J. B. Stewart. 

....do 

do. 



1908. 
February 206.. 

March Itt 

May 21 

June 17 1 do. 

August If) ! do 

()ctolH»r 30 1 do 

DectMn I »er 1 1 «» . . I W . B . Fnxnuan . 
Do.b ' do 



Width. 


Area of 
section. 


Feet. 


Sq.ft. 


22 


21 


27 


22 


28 


28 


33 


44 


30 


46 


32 


52 


36 


90 


36 


136 


42 


110 


37 


74 


28.5 


52 


27.5 


41 


25 


31 


14 


27 


30 


16 


34 


58 


44 


104 


39 


48 


38 


29 


28 


43 


21 


42 



Oage 
leight. 



heigl 



Dis- 
charge. 



Ftei. 

1.90 
1.98 
2.10 
2.70 
2.75 
2.90 
3.77 
4.77 
5.53 
5.0O 
4.57 
4.40 
4.06 



5.22 
4.00 
4.88 
5.88 
5.20 
5.02 
5.37 
5.46 



See.'ft. 
35 
35 
49 
120 
134 
177 
502 
1.070 
553 
314 
158 
100 
49 



63 
41 
247 
525 
172 
78 
48 
51 



a Ice conditions. ^ Measured by wading; ice conditions. 

Discharge measurements of Clear Creek Jiear Golden , Colo.^ in 1908. 



Date. 


S. KniJHvk 


Ilydrographer. 


Width. 

F(et. 
30 
30 
20 


Area of 
section. 


Gage Dis- 
heJgpnt. charge. 

f 


l>«vtMulvr 4 




27.4 
31 


1 
Feet. iSec.^t. 
0.43 64 


DtvtMulvr 12 . 


.. ..,lo 




.02 1 37 


Do 


W. W Knvmiui. 




.02 ! 36 


l>»Mvmlvr2S . 




1.42 . 65 
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Daily gage height^ infeety of Clear Creek near Forkscreeh^ Colo. j for 1907 and 1908. 
(C. W. Hoislngton, observer.] 



Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Deo. 


1907. 
1 








2.45 
2.43 
2.45 
2.53 
2.50 

2.50 
2.47 
2.47 
2.47 
2.60 

2.77 
2.70 
2.70 
2.77 
2.85 

3.00 
2.93 
2.85 
2.80 
2.77 

2.80 
2.83 
2.80 
2.80 
2.83 

2.60 
2.77 
2.70 
2.83 
2.95 

3.9 

3.75 

3.7 

3.9 

3.8 

3.8 
4.2 
3.9 
3.95 
4.0 

4.15 

4.2 

4.4 

4.4 

4.4 

4.5 
4.5 
4.5 
4.25 
4.35 

4.5 
4.6 
4.7 
4.6 
4.55 

4.45 

4.3 

4.4 

3.85 

4.1 


2.86 
2.70 
2.80 
2.83 
2.80 

2.75 
2.85 
2.85 
2.93 
2.90 

3.13 
3.20 
3.33 
3.27 
3.30 

3.37 
3.37 
3.45 
3.60 
3.80 

3.97 
4.23 
4.23 
4.20 
4.05 

3.90 
3.83 
3.75 
3.70 
3.63 
3.60 

4.1 

4.3 

4.5 

4.55 

4.6 

4.6 
4.6 
4.55 
4.65 
4.56 

4.55 

4.6 

4.66 

4.6 

4.6 

4.6 

4.65 

4.7 

4.8 

5.05 

4.9 
4.9 
4.9 
5.0 
5.0 

5.0 
4.95 
4.9 
4.85 

4.85 
4.8 


3.65 
3.75 
3.88 
3.90 
4.00 

4.22 
4.25 
4.30 
4.20 
4.15 

4.22 
4.38 
4.48 
4.60 
4.72 

4.80 
4.62 
4.82 
4.98 
4.58 

4.58 
4.55 
4.68 
4.75 
4.95 

4.98 
5.05 
5.05 
4.95 
4.98 

6.0 
5.2 
5.3 
6.5 
5.4 

5.4 

5.3 

6.25 

5.3 

5.6 

5.8 
5.9 
5.7 
5.8 
5.9 

5.75 

5.9 

5.7 

5.5 

5.45 

5.5 

5.7 

5.6 

5.65 

6.6 

5.6 
5.65 
5.66 
5.5 
5.2 


4.95 
5.00 
4.95 
4.95 
4.90 

4.80 
4.75 
4.75 
a5.60 
6.15 

5.85 
6.86 
6.85 
6.90 
5.78 

5.65 
5.60 
5.55 
5.52 
5.48 

5.36 
5.35 
5.55 
6.56 
5.52 

5.82 
5.70 
5.60 
5.60 
5.38 
5.38 

5.5 

6.35 

5.36 

6.35 

5.36 

6.35 

5.3 

6.3 

5.3 

5.3 

6.3 
5.25 
5.3 
5.25 
5.25 

5.25 

6.25 

5.2 

5.1 

5.1 

5.1 

5.1 
5.05 
5.05 
5.0 

4.9 

4.85 

4.85 

4.9 

5.1 

5.0 


5.30 
5.30 
6.26 
5.22 
5.15 

6.10 
6.05 
5.00 
5.00 
5.00 

4.95 
4.90 
4.90 
4.88 
4.90 

4.85 
4.80 
4.75 
4.75 
4.78 

4.80 
4.75 
4.70 
4.70 

4.85 

4.75 
4.75 
4.70 
6.85 
4.78 
4.70 

6.4 
5.4 
5.3 
5.2 
5.2 

6.2 
5.25 
5.2 
5.2 
5.2 

5.2 
5.25 
5.2 
5.2 
6.2 

5.2 
5.5 
5.4 
5.4 
5.5 

5.65 
5.8 
5.4 
5.4 
5.35 

5.3 
5.3 
5.2 
5.2 
5.2 
5.15 


4.70 
4.70 
4.70 
4.65 
4.65 

4.60 
4.60 
4.65 
4.65 
4.55 

4.52 
4.50 
4.45 
4.40 
4.45 

4.45 
4.45 
4.45 
4.45 
4.45 

4.45 
4.46 
4.45 
4.25 
4.28 

4.42 
4.48 
4.42 
4.45 
4.42 

5.1 
5.1 
5.1 
5.1 
5.1 

6.1 
6.1 
6.1 
5.1 
5.1 

6.1 
5.1 
5.1 
6.1 
6.2 

5.15 

5.1 

5.1 

5.1 

5.1 

5.1 
5.1 
5.1 
5.0 
5.0 

5.1 

5.15 

5.1 

5.0 

5.0 


4.45 
4.45 
4.48 
4.45 
4.45 

4.46 
4.68 
4.55 
4.45 
4.42 

4.40 
4.40 
4.40 
4.40 
4.40 

4.35 
4.35 
4.35 
4.30 
4.30 

4.30 
4.30 
4.30 
4.30 
4.30 

4.30 
4.30 
4.30 
4.30 
4.28 
4.28 

6.0 
5.0 
5.0 
6.0 
5.0 

6.0 
5.0 
6.0 
5.0 
6.0 

5.0 
4.9 
4.9 
4.9 
4.9 

4.95 

5.0 

4.95 

4.95 

4.95 

4.95 
4.95 
5.0 
5.0 
4.95 

4.95 
4.95 
5.0 
5.0 
5.0 
5.0 


4.28 
4.25 
4.25 
4.28 
4.25 

4.25 
4.22 
4.22 
4.22 
4.15 

3.70 
3.80 
3.85 
3.85 
3.86 

3.86 




2 










3 










4 










6 








4.05 


6 










7 ::.:::::..:. .:-.- 




1.83 
1.85 
1.87 
1.93 

2.00 
2.05 
2.07 
2.03 
1.97 

2.00 
2.33 
2.35 
2.37 
2.43 

2.47 
2.43 
2.40 
2.37 
2.37 

2.47 
2.47 
2.45 
2.25 
2.30 
2.33 

4.0 
4.1 
4.1 
4.0 
4.0 

4.0 
3.86 
3.85 
3.75 
3.9 

3.86 
3.95 
3.95 
3.95 
4.0 

4.05 
4.15 
4.15 
4.0 
3.9 

3.85 
3.85 
3.85 
3.8 
3.9 

3.8 
4.0 
3.95 
3.8 
4.0 
.3.95 




8 








9 








10 








11 








12 








13 








14 








16 








.e 1 






17 






18 J 










19 










20 










21 










22 






5.0 
5.0 
6.0 
5.0 
5.0 

5.0 
5.0 
5.0 
6.0 
5.0 

4.9 
5.0 
4.95 
4.95 
5.05 

5.2 
6.3 
5.2 
5.2 
5.2 

5.2 
6.2 
5.1 
6.0 
4.9 

4.9 
5.0 
5.2 
5.3 
5.45 


5.60 


23 .... 






5.60 


24 






5.05 


25 






4.95 


2n 






4.85 


27 






4.70 


2«» 


:::::::'::::::: 


4.65 


23 . ... 






4.35 


30 






4.85 


31 







4.95 


1908. 
1 


4.9 
4.85 
4.75 
4.96 
5.0 

4.9 
6.15 
5.2 
5.3 
5.4 

5.35 
5.35 
6.35 
5.45 
5.46 

5.35 
5.35 
5.45 
5.4 
5.35 

5.3 
5.3 
5.2 
6.35 
5.2 

6.15 

5.15 

5.2 

5.1 

5.0 

5.1 


6.45 
5.45 
5.4 
6.3 
5.26 

5.2 
5.2 
5.2 
5.2 
5.3 

6.3 
5.2 
5.2 
5.15 
5.2 

5.15 
5.15 
4.95 
4.95 
5.2 

5.15 
4.95 
4.8 
4.5 
4.7 

4.95 
4.75 
4.2 
4.0 


5.6 


2 


5.65 


3 


5.8 


4 


6.65 


5 


5.5 


6 


5.4 


7 


5.5 


8 


5.6 


9 


5.56 


10 


5.45 


11 


5.4 


12 


5.3 


13 


5.35 


14 


5.3 


15 


6.35 


16 


5.4 


17 


5.3 


18 


5.5 


19 


5.6 


20 


6.7 


21 


5.75 


22 


5.65 


23 


5.8 


24 


5.9 


25 


6.85 


26 


5.75 


27 


6.7 


28 


6.6 


29 


5.55 


30 


5.35 


31 


5.0 







o Maximum gage height was 9.2 feet. 



Note.— Ice condltiona January 1-March 6, 1907; 
vember 14, 1906. 
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November 17, 1907, to February 27, 1908, and after No- 
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SURFACE WATER SUPPLY, 1907-8. 



Rating tables/or Clear Creek at Forkscreek^ Colo, 
MARCH 7 TO JULY 9, 1907. 



height. 


Dis- 
charge. 


Feet. 


See.-ft. 


1.80 


28 


1.90 


32 


2.00 


37 


2.10 


44 


2.20 


52 


2.30 


61 


2.40 


72 


2.50 


85 


2.60 


100 



Oara 
leight. 



heigl 



Dis- 
charge. 



Feet. 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 



8ec.-ft. 
119 
142 
109 
199 
231 
265 
301 
339 



Gage Dis- 
height. charge. 



Gage 
height. 



Dis- 
charge. 



Feet. 
3.60 
3.70 
3.80 
3.90 
4.00 
4.10 
4.20 
4.30 
4.40 



See.-ft. 
423 
469 
617 
568 
622 
676 
730 
785 
840 



Feet. 
4.50 
4.60 
4.70 
4.80 
4.90 
5.00 
5.20 
5.40 
5.60 



Sec.-ft. 
885 
951 
1.009 
1,068 
1.129 
1.192 
1.321 
1.453 
1,587 



NoTK.— The above table is not applicable for ice or obstructed-channel ooodltions. It Is based on eif^t 
discharge measurements made during this period and is well defined between gage heights 1.8 feet and 4^ 
feet. 

JULY 10, 1907, TO MAY 20, 1908. 



3.70 


23 


4.40 


103 


5.10 


V>\ 


5.80 


676 


3.80 


29 


4.50 


i;« 


5.20 


394 


5.90 


724 


3.90 


36 


4.60 


165 


6.30 


439 


aoo 


773 


4.00 


43 


4.70 


199 


5.40 


485 


6.10 


823 


4.10 


52 


4.80 


234 


5.50 


532 


&20 


873 


4.20 


63 


4.90 


271 


5.60 


580 






4.30 


80 


5.00 


310 


5.70 


628 







Note.— The above table is not applicable for Ire or obstructed-channel conditions. It Is basted on six 
discharge measurements male during this period and is well defined between gage heights 4.0 feet and 
6.7 feet. 

MAY 21 TO NOVEMBER 20, 1908. 



[Indirect method for shifting channels used.] 
Daily discharge j in second-feet ^ of Clear Creek at Forkscreek^ Colo. , for 1908. 



Day. 



May. I June. 



K., 
9. 
10. 

11. 
12. 
13. 



14. 
15. 



18. 
19. 
20. 

21. 
22. 
23. 
24. 
•25. 



2S. 
29. 
30. 




2M\ 
2.'»<) 
240 

2JM) 

2J>4 ' 
24») I 
22H 
210 
214 
liii . 



2G8 
328 
370 
460 
410 

400 
365 
3,35 

:«2 

460 I 

5.50 I 
(pOO 
460 
510 

5:>o , 

470 
5.'i5 ' 
445 
3«i0 
340 

3.55 
440 ' 
3lVj 
415 
3i«5 

;<a5 

412 
412 

.^->o 
2;i2 



July. 


Aug. 


Sept. 


Oct. 


350 


280 


130 


92 


290 


270 


130 


92 


2H5 


230 


130 


92 


2S5 


195 


130 


92 


285 


195 




130 


92 



Nov. Dec. 



285 
2ti5 
2(k5 
2tiO 
260 

2(H) 
242 
2W) 
242 
230 

2.36 
23(i , 
220 
1H2 I 
182 

176 
176 



195 

212 

188 
188 , 
188 

188 ' 
2U4 I 
188 
172 ' 

172 i 

172 ! 
284 
245 
245 

284 

340 
405 



130 
125 ' 

125 I 
125 

125 
125 I 
1'25 
125 
155 

138 
125 
1'25 
125 
125 

125 ' 
125 



158 ' 


245 


114 


1.58 , 


'2.J5 


92 


U2^ 


215 


92 


115 


19S 


114 


KM) 1 


198 


126 


KK) i 


162 


114 


110 ! 


U12 


92 


170 ' 


Hi2 


92 


\.\s 


I4<i . 





92 
92 

84 
84 
84 

84 
67 
67 
67 
67 

76 
84 
76 
76 
76 

76 
76 
74 
74 
66 

66 
66 
74 
74 
74 
74 



58 
58 
58 
64 
65 

64 
50 
55 
53 

58 

50 
48 
48 
49 
54 

55 
61 
52 
42 
49 

65 
65 
67 
67 



77 
79 
71 

58 
41 

48 



i^tiiir^ej* wet* obtained by the Indirect method for shifthig channels, May 21 to Novem- 
itiNi >gveriib»T lo to :K): and are from records kept by the Denver Reservoir and IrriA- 
I station 2 rnD«j above Golden for December. «»«'"»* i"«ii xrri«MP 
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Monthly discharge of Clear Creek at Forhcreek, Colo. y for 1907 and 1908. 
(Drainage area, 345 square miles.] 



Month. 



1907. 

March 7-31 

April 

May 

June 

July 

August 

September 

October 

November 1-16 



The period., 



January 

February. . . 

March 

April 

May 

June 

July 

August 

September., 

October 

November. . 
December.. 



J908. 



Discharge in second-feet. 



Maximum. 



81 
199 
746 
1,220 
1,520 
439 
199 
159 
77 



Minimum. 



29 

76 
119 
446 
462 
199 
72 
77 
32 



5M 
199 
330. 
600 
350 
405 
155 

92 



26 
23 
52 
232 
100 
146 
92 
66 



The year. 



■| 



Mean. 



56.7 
124 
363 
903 

im 

277 

134 
99.3 
54.9 



Per 
square 
mile. 



0.164 
.359 
1.05 
2.62 
2.20 
.803 
.388 
.288 
.159 



Run-off. 



Depth in 

Inches on 

drainage 

area. 



ToUl in 
acre-feet. 



0.15 
.40 

1.21 

2.92 

2.54 
.93 
.43 
.33 
.09 I 



2.810 

7.380 

22.300 

63.700 

46,700 

17,000 

7,970 

6,110 

1.740 



166.000 



Accu- 
racy. 



50 
55.2 
39.5 
85.0 

191 

412 

215 

218 

122 
78.4 
67.7 
58.0 



133 



.145 

.160 

.114 

.246 

.554 

1.19 

.623 

.632 

.354 

.227 

.196 

.168 



.17 
.17 
.13 
.27 
.64 
1.33 
.72 
.73 
.40 
.26 I 
.22 I 



3,070 
3,180 
2,4;U) 
6.060 
11,700 
24,500 
13,200 
13,400 
7,260 
4,820 
4.030 
3.570 



5.23 9ti,200 



Note.— Discharge estimated January 1 to February 27, 1908, and November 15 to December 31. 1908. 
BOXTLDER CBE£K AT ORODELL. COLO. 

This station, which was established March 18, 1907, is located just 
above the mouth of Fourmile Creek, about 4 miles above Boulder, 
Colo. The records are valuable chiefly in connection with power 
development. Boulder Creek has an immense amount of fall, and 
the distance from the Continental Divide at its headwaters to the 
plains at Boulder is only 20 miles. 

No diversions are made above the station. The fii*st canal has its 
intake a short distance below. 

The creek is frozen four or five months of the year and discharges 
for such periods have been obtained by interpolation between dis- 
charge measurements and weir records. 

The records at this station since May 20, 1907, have been kept and 
furnished by the Central Colorado Power Company. 
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Ducharge measuremtnU of Boulder Creek at Orodell, Colo., in 1907 and 19()S 
Date 



I 



Hydrofrapher. 



1907. 

March 19a 

April I2a 

April 22 

Do 

Mayll 

Junes 

June 13 

July 3 

July 13 

August 25 a 

September 3a. 
September 7a. 
September 21 a 

October 5a 

October fia 

October 14o i do 

October 181 | do 



C. L.Chatfleld 

do 

do 

...do 

..do 

R.I.Meeker 

...do 

...do 

...do 

Meeker and rhatfield. 

C. L.Chatfleld 

...do 

do 

do 

do 



Width. 



Feel. 
31 

37 
34 
37 
.30 



.\ res of r, 
scctk». heii 



M^l- 



Dis- 
cbarge. 



31 
44 

37 
52 
70 



October 31 a 
November 10 . . 
November 16r, 
November 23 c, 
November 30 c. 
December fie... 
December 14 c., 
December 24 c,, 



R. 



do 

L Meeker.. 

.do 

.do 

.do 

.do 

.do 

.do 



1908. 

January 12 R.I.Meeker. 

January 17 do 

January 19 1 <lo 

Do.a do 

Februarv 20 do 

March 14a C. L. Chatfield 

March21 ] ...do 

March '28 , do 

April 22 do 

June 29 do 

Do I do 

July 15 do 

August I do 

AuRiisI 13 do 



37 
46 
44 
45 
38 
37 
31 
31 
31 
24 
22 
20 

19 
18 
10 



9 

5.5 
5.5 




P.O 
29 
29 
29 
37 
45 



45 
52 
47 
49 
34 
34 
30 
28 
30 
24.4 
29 
23.7 
17.0 
13.5 
19.1 
8.3 



9.6 

7.0 

4.6 

5.9 

4.6 

21.3 

21.3 

21.1 

50 

72 



Fen. 
1.90 
il5 
2.04 
2.40 
2.80 
3.20 
3.35 
3.82 
3.58 
2.33 
2.31 
2.13 
2.25 
1.9R 
1.92 
1.82 
1.78 
l.M 
1.68 
2.VR 
2,02 
l.W 
1-50 
1.70 



S€C.-ft. 

37 

5S 

44 

89 
*199 
*334 
»409 
A605 
6503 

93 
100 

78 

76 

36 

36 

26 

22 

27 

17.5 

19-4 

14.6 

14.7 

lao 

&4 



45 i 

:.-! 47 

1 42.5 ' 

SeptcmV)cr 2 ' do 37. 5 

' 30 

1 27.5 

23 

13 



Nove?nl)cr 2 <lo. 

Novpm»)«»r 20 c do. 

I)p<'einl)cr 7 c do. 

Decembers* do. 

Do do. 

Decern f »*»r 2*» A do. 

Decern l>cr 2'J A do. 

I 



■| 



70 

67 

56 

44 

22 

22.6 

13.7 

14.3 



1.57 
1.49 
1.49 
2.32 
2.75 
2.75 
2.72 
2! 68 
2.52 
2,22 
1.64 
1.62 
1.82 
t.74 



rf6.1 

c5. 1 

5.8 

6.5 

4.8 
11.8 

/ lao 

9.^4 

86 
18(1 
*> 185 
180 
9 194 
134 
76 
16-5 
15.2 
11.3 
13.4 
»»15.2S 
R.2 
7.3 



oMade f)V wading. 

6 Mpiksuromi'iH rnado at Ninth street t)rldgc, Boulder, and the algebraic sum of all Inflow and diversions 
between it and tlie Orodell station mided. 
cice conditions. 

d I)ls<lmrKe over weir at power house pave 3.2S second-feet. 
c ni.sjiiarge over weir at power lioiise pive 3.0.3 second-feet. 
/ Discharge over weir at fK)wer hoii.se >jave 5.8 second-feet. 
ICesiilts rough. I'oor measuring section. 
* Measurement made at lcnii»orary station at power house. 
i CJuKc at jxiwcr house. 

JJailtj gatjc hrffjht, in fret, of BonUkr Creek at Orodell, Colo., for 1907 and 1 90S. 
[Mrs. W. LalTca. ol)server.] 



Day. 



Mar. I Apr. May. June. July. -Vug. 



Sept. I Oct. I Nov. 



1907. ' 

1 1. Ko 2. 3>* 3. (K) 

2 1. K.-, 2. 42 3. 12 ' 

3 1.9.-) 2. 40 3. 22 

2.0.') 2. 1.-) ' 3. IS ; 

1.98 2. 4.5 ' .3.35 

l.O.i ' 2. 42 I 3.48 

1. KM 2. 45 I 3. 48 

• , 1.90 2.5.5 3. oO 

1.9.5 2.rtO , 3.40 

' ' 2.00 I 2.05 i 3.22 



2.98 


2.42 


2.06 1 


2. 95 


2.38 


2.10 


2.92 


2.34 


1.92 


3.00 


2.30 


1.87 


2. Ho 


2.33 


1.88.| 


2.80 


2.32 


1.91 , 


2.80 


2.20 


2.05 ' 


2.82 


2.22 


1.98 1 


2.80 


2.20 


1.90 


2.78 


2.13 


L87l 



Dec- 



1.74 
1.73 
1.70 

1.71 
1.69 



O 



1.4S 
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Daily gage height, 


in feet y 
Mar. 


of Boulder Creek at Orodell, 


Colo., 


for 1907 and 1908— ConVd. 


Day. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 

1.87 
1.85 
1.83 
1.82 
1.83 

1.81 
1.80 
1.78 
1.87 
1.84 

1.82 
1.78 
1.78 
1.81 
1.87 


Nov. 


Dec. 


1907. 
11 




2.25 
2.18 
2.15 
2,25 
2.30 

2.32 
2.32 
2.28 
2.15 
2.15 

2.20 
2.20 
2.28 
2.35 
2.32 

2.32 
2.42 
2.48 
2.52 
2.50 

1.44 
1.46 
1.48 
1.54 
1.54 

1.59 
1.65 
1.62 
1.65 
1.76 

1.88 
1.97 
2.09 
2.16 
2.26 

2.29 
2.24 
2.26 
2.29 
2.22 

2.28 
2.39 
2.37 
2.17 
2.12 

2.02 
1.96 
1.95 

l.HS 
1.90 


2.78 
2.90 
2.98 
2.88 
2.85 

2.82 
2.95 
3.00 
3.20 
3.35 

3.35 
3.35 
3.35 
3.35 
3.30 

3.05 
2.92 
2.92 
2.90 
3.02 
3.00 

2.03 
2.23 
2.37 
2.27 
2.20 

2.09 
2.23 
2.40 
2.48 
2.31 

2.23 
2.22 
2.20 
2.15 
2.18 

2.36 
2.49 
2.46 
2.57 
2.69 

2.54 
2.54 
2.46 
2.64 
2.60 

2.48 
2.48 
2.37 
2.45 
2.54 
2.57 


3.25 
3.35 
3.42 
3.58 
3.70 

3.65 
3.58 
3.72 
3.70 
3.55 

3.58 
.3.60 
3.58 
3.65 

3.68 

3.60 
3.(i0 
3.05 
3.70 
3.88 

2.68 
2.71 
2.77 
2.94 
2.82 

2.75 

2.76 
2.74 
2.83 
2.91 

3.05 
3.14 
3.17 
3.14 
3.23 

3.26 
3.29 
3.10 
2.91 
2.89 

2.97 
3.06 
3.01 
3.01 
3.04 

2.97 
3.13 
2.92 
2.75 
2.75 


3.60 
3.50 
3.58 
3. 62 
3.52 

3,35 
3.10 
3.12 
3.15 
3.20 

3.30 
3.22 
3.18 
3.15 
3.12 

3.55 
3.48 
3 58 
3.35 
3.08 
3.00 

2.73 
2.75 
2.71 
2.74 
2.74 

2.67 
2.66 
2.69 
2.66 
2.66 

2.64 
2.73 

2.88 
2.82 
2.75 

2.74 
2.68 
2.64 
2.58 
2.53 

2.51 
2.49 
2.50 
2.50 
2.49 

2.51 
2.53 
2.52 
2.70 
2. (Hi 
2.73 


2.75 
2.75 
2.60 
2.58 
2.65 

2.65 
2.5,5 
2.60 
2.65 
2.62 

2.52 
2.45 
2.35 
2.35 
2. .38 

2.55 
2.60 
2.55 
2.50 
2.50 
2.45 

2.69 
2.65 
2.68 
2.58 
2.53 

2.54 
2.55 
2.54 
2.49 
2.43 

2.55 
2.58 
2.56 
2.48 
2.48 

2.43 
2.39 
2.49 
2.55 
2.56 

2.50 
2.51 
2.49 
2.47 
2.40 

2.37 
2.32 
2.23 
2.22 
2.22 
2.19 


2.09- 

2.08 
2.08 
2.13 
2.12 

2.10 
2.07 
2.05 
2.04 
2.07 

2.25 
2.21 
2.09 
1.81 
1.80 

1.88 
2.13 
2.06 
1.86 
2.03 


■ 




12 








u::::::::::::: i : : -.. 






14 








15 








16 








17 1- 


;;:::::; 




18 

19 

20 


1.75 
1.98 
1.95 

2.00 
2.00 
2.00 
1.95 
2.00 

2.05 
2,02 
1.95 
1.85 
1.88 
1.88 




21 

22 


1.71 


23 




24 




23 


1.60 

1.57 
1.57 




26 


^ 


27 

28 




29 








30 




1.55 




31 




1908. 
1 


2.18 
2.21 
2.09 
2.05 
2.01 

2.14 
2.19 
2.10 
2.90 
2.21 

. 2.12 
2.12 
2.17 
2.20 
2.22 

2.18 
2.14 
2.10 
2.06 
2.04 

2.02 
2.02 
2.00 
1.97 
1.91 

1.91 
1.95 
1.96 
1.97 
1.95 


1.91 
1.88 
1.86 
1.79 
1.76 

1.73 
1.70 
1.60 
1.68 
1.67 

1.67 
1.66 
1.64 
1.62 
1.61 

1.60 
1.61 
1.68 
1.72 
1.71 

1.72 
1.77 
1.71 
1.78 
1.72 

1.67 
1.70 
1.73 
1.72 
1.69 
1.70 


1.69 
1.64 
1.62 
1.63 
1.64 

1.66 
1.61 
1.61 
1.64 
1.60 

1.94 
1.97 
1.93 
1.96 
1.91 

1.80 
1.74 
1.70 
1.67 
1.66 

1.69 
1.68 
1.6l> 
1.65 
1.68 

1.69 
1.70 
1.71 
1.68 
1.65 


1.58 


2 1 


1.64 


3 ' 


1.69 


4 ! 


1.59 


5 




1.51 


6 




1.44 


7 




1.48 


8 




1.46 


9 


1.49 
1.54 

1.50 
1.47 
1.53 
1.57 
1.63 

1.62 
1.65 
1.69 
1.58 
1.48 

1.56 
1.56 
1.51 
1.55 
1.52 

1.54 
1.56 
1.52 
1.46 
1.54 
1.49 


1.45 


10 . 


1.51 


11 


1.53 


12 


1.53 


13 


1.48 


14 


1.47 


15 


1.44 


16 


1.48 


17 


1.49 


18 




19 




20 





21 




22 




23 • 




24! ::::::::::: 




25 




26 




27 




28 




29 




30 




31 











Note.— Oage readings after September 1, 1907, were taken from a Friez automatic page. 
Probable ice conditions January 1 to March 17, 1907, November 1, 1907 to March 8, 1908, and December, 
1908. 

Rating table for Boulder Creek at Orodell, Colo., for 1907 to 1908. 



Qace 
' height. 



Dis- 
charge. 



Gage 
height. 



Feet. 


Sec.-fl. 


Feet. 


1.60 


10 


2.10 


i.to 


13 


2.20 


1.70 


18 


2.30 


1.80 


26 


2.40 


1.90 


35 ' 


2.50 


2.00 


45 i 


2.60 



Dis- 
charge. 



Sec.'fl. 
57 
70 
85 
103 
123 
145 




Feet. 
2.70 

2. 8() 
2.90 
3.00 

3. 10 
3.20 



Note.— The above table is not applicable for Ice or obstructed-channel conditions. It Is bt\sed on daily 
gage heights and discharges furnished by the Ontral Colorado Power Company and is well defined. 
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SURFACE WATER SUPPLY, 1907-8. 



Daily discharge y in second-feet^ of Boulder Creek at Orodell^ Colo.y February 4 to MardiS, 

and December 18-31, 1908. 



Day. 



1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
16. 



Feb. 


Mar. 

5.5 
7.0 
7.0 
7.0 
7.2 

7.5 
8.5 
9.0 


Dec. 1 Day. 


Feb. Mar. 

'5.2' 


" 


1 


1 


18 

19 

•20 

21 








5.2 






1 


4.9 

Ifi:;:::;:: 

5.4 

5.8 

6.0 

ai 

6.9 

7.4 

7.4 


9.1 




j 


9-8 


i 5.4 


1 


lao 


' 5.3 


1 


9.7 


.1 5.4 
5.3 


1 


22 

23 

24 

25 

26 

•27 

28 

29 

30 


8.6 


5.5 




8-8 


6.6 




1 


9.7 


' 5.6 




1 


8.6 


5.2 




, 


ae 


6.4 




1 


8.6 


5.3 






8.6 


5.2 




t 


8.6 








31 




8.6 


1 









Note. These discharges were obtained from weir measurements. Records were also kept January 1 
February 4, but as the weir leaked, they have been discarded. 

Monthly discharge of Boulder Creek at Orodell, Colo, y far 1907 and 1908. 
(Drainage area, 108 square miles.) 



Month. 



Discharge in second-feet. 



Run-off. 



Maximum. Minimum. Mean. | 



Per 
square 
mile. 



Depth In | 

1 inches on , Total In 

' drainage acre-feet. 

area. 



March 18-31 . 

April 

May 

June 

July 

August 

Septemtwr... 

October 

November. . . 
Decemljer... 



51 
127 
398 
im 
670 
2(13 
107 

57 

24 

11 • 



22 
30 
100 

2<a 

2<B 
94 
2ii 
24 
11 



The period . . 
1908. 



39.9 
70.4 

234 

4<i7 

400 

ir>4 

62.4 

32.0 

15.9 

7.83 



0.369 , 
.652 

2.17 

4.32 

4.26 ! 

1.52 I 
.578 
.296 
.147 I 
.070 



0.19 

.73 

2.50 

4.82 

4.91 

1.75 

.64 

.33 

.16 

.08 



1. 110 
4.190 
14.400 
27,800 
28.300 
10,100 
3.710 
1,970 



Accu- 
racy. 



946 I C. 
481 f C. 



January 

February. . . 

March 

April 

May 

June 

July 

August 

September. . 

October 

Noveml>pr. . 
December.. 



The year. 



101 
Hi7 
373 
224 
167 

73 

36 

42 

17.' 



8.2 
49 
165 
121 
(i9 
36 
13 
13 
8.6 



4.5 
5.5 
10.4 
46.5 
103 
252 
159 
119 
54.6 
19.6 
20.2 
9.87 



67.0 



.042 I 

.051 

.090 

.431 

.954 

2.33 

1.47 

1.10 
.506 
.181 
.187 
.091 



.05 

.06 

.11 

.48 

1.10 

2.60 

1.70 

1.-27 

.56 

.21 

.21 

.10 



277 I C. 

316 I C. 

(m ' B. 
2.770 A. 
6.330 1 A. 
15,000 A. 
9,780 I A. 
7.320 A. 
3.250 I A. 
1,210 I A. 
1.200 I B. 

607 , C. 



.620 1 



8.45 



48.700 



Note. -Discharge estimated December 7, 1907, to February 4, 1908. 

BOULDER CREEK KEAR BOULDER, COLO. 

9 station, which is located 1 i miles above the town of Boulder, 
I N., R. 71 W., was established May 13, 1895, to determine the 
ity of water available for irrigation and power development. 



Digitized by 



Google 



PLATTE RIVER DRAINAGE BASIN. 279 

Records were also kept on this stream near Boulder from 1888 to 
1892. From 1895 to 1901 the station was maintained in cooperation 
with the state engineer of Colorado. From 1902 to 1906 the records 
are published only in the reports of the state engineer of Colorado. 

The station is at the mouth of Boulder Canyon, about IJ miles 
below Fourmile Creek and some 20 miles above the confluence with 
the St. Vrain. 

Two small irrigation ditcher take water above the station, but 
their combined flow amounts to only a few second-feet. The mu- 
nicipal supply of Boulder is also taken out above the station. 

This valley is quite broad and is practically all under irrigation, 
the entire normal flow of the stream being used for that purpose. 

The upper portions of this creek and its tributaries flow through 
mountainous areas which are extensively timbered, although 'they 
have been deforested to a very considerable extent. The drainage 
area above the Boulder station is 129 square miles, and at the junc- 
tion with the St. Vrain, 434 square miles. 

The Eastern Colorado Power Company is now constructing a plant 
on Boulder Creek which will have a capacity of probably 20,000 
horsepower. By making use of storage facilities it would be possible 
to develop at least 50,000 horsepower on this stream during six 
months of the year. The upper waters are now being used for placer 
mining and by small power plants which aggregate less than 1,000 
horsepower. Sites for additional power filings no doubt exist. 

As good measurements can not be made during high water at the 
bridge where the gage is located, an auxiliary gage was located at 
the Ninth Street Bridge in Boulder, and high-water measurements 
have since been made at this point. Between the two gages the 
Farmers^ canal and the Anderson ditch are diverted and Sand Creek 
and Gregory Creek come in, so allowance is made for these in using 
the measurements made at the Ninth Street Bridge to obtain the 
discharge at the upper gage. 

Boulder Creek, like other mountain streams in this part of Colo- 
rado, is frozen over wholly or partly for three or four months in the 
winter time. The natural flow is not at present greatly modified by 
reservoirs, but will be when some of the reservoirs now under con- 
struction are completed. 

The gage was washed out during the flood on August 1, 1908, and 
was replaced on August 14 by another gage in practically the same 
location, but the datum of which was about 0.5 foot lower than that 
of the old gage. No other changes in the gage datum are on record 
since the station was established. 

As the stream is very swift and the bed is composed of bowlders it 
is impossible to procure very accurate results during high water. At 
moderate and low stages very good measurements can be obtained. 
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Discharge nuoiuremenU of Boulder Creek at Xinlh Street Bridge, Boulder, Colo., in 19(/7 

and 1908. 



IMU-. 



Hydrograpber. 



Width. 



tM^t. 



€iimtgt. 



1907. 

MA720 W. B. Freeman 

June? C. L. Chatneld 

June 27 do 

July 29 W. B. Freeman 

Auiru«t3f) do 

September 2«o . Freeman and Stewart. 
0<'tober23« ..., J. B.Stewart 



1908. 
April 22a . 
ADril23a. 
May H... 
June iHo . 
Junp27. 



r. L. Chatfleld.. 

do 

W. B. Freeman. 
J. B. Stewart... 
do. 



June 29 \V.L. Chatfleld . 

July ;<l do 



Fetl. 


flf-/f- 


Fctf. 


S«r.-A. 


56 


S3 


2.9 


452 


S 


97 


2.65 


497 


m 


101 


2.70 


500 


55 


85 


2.50 


496 


38 


40 


1.80 


97 


30 


aX6 1 


I.IA 


lti.5 


32 


^4 


1.30 


29.1 


38 . 


36 


1.66 


CO 


38 . 


41 


1.72 


72 


37 


32 


1.50 


40 


52.5 


75 


2.17 


214 


55 


79 


2.28 


270 


48 


56 


2.00 


1» 


46l5 


58 


2.02 


146 



a Made by wadiog. 

Discharge measurements of Boulder Creek at state engineer's gage near Boulder, Colo., 

in 1907 and 1908. 



I>ate, 



1907. 

May 20 

June? 

June 27 

July 29 

AuKtJut \V). 



Hydrographer. 



W. B. Freeman, 
r. L. Chatfleld.. 

do 

W. B. Freeman, 
do. 



8ept«'mber2(l...' Freeman and Stewart. 
OctobfrJa i J. B. Stewart 



190S. 

April Hi a I ThomaaOrlevcJr. 

April/Jfl do. 

l>o 

April 2:{ 

May \2a .... 

May 14 

June Via .... 

JunelH 

June 27 

June 29 

Julv I5« 



Ga« 
height. 



Feti 
2. 
2. 
2. 
2. 
1 



C. L. Chatfleld 

do 

ThomaH Hrleve, jr 

W. B. Freeman 

Thonia« (Jrleve, jr 

J. B.Stewart 

..do 

C. L. Chatfleld 

Thomaa (Jrleve, jr 

July M Stewart and Chatfleld . 

AuKUHl 14 o ' Thomas ( I rievejr 

Septemberlla do. 

October l.'>a ... 
November 21 « . 

Do 

December H 

Decern Ikt 10... 



.do. 
J. B.Stewart..., 

do 

C. L. Chatfleld.. 
W. B. Freeman . 



61. 



.23 
.98 
98 
05 
90 
85 
80 
80 
90 
52 
50 
55 
80 
23 
78 
90 
90 
10 
90 



Dis- 
char|;e. 



See. -ft. 
452 
501 
548 
527 
128 
34 
31 



14.5 
83 
7a4 
82.4 

65 
284 
229 
303 
182 
196 
184 
123 

43 

19 

16.1 

17.5 

17.3 

14 



1 Measured by wading at the ga^e. Other measurements have been computed from the meanired di»> 
charec at the Ninth .Street Bridge by adding the discharge of the two canals and deducting the Inflow fh>m 
Sand and tJregory creeks. 

b Oage height affected by Ice. 

Note. -Measurements In 1907 were obtained byadding the total diversions between Ninth Street Bridge 
and t h is station to the mea.surements made at NInt h Street Bridge and subtracting the flow of Sand Creelc. 
Measurements beginning August 14, 1908, are referred to a new gage at a different datum. 
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Daily gage height^ in feet ^ of Boulder Creek at state engineer's gage near Boulder ^ Colo.^ 

for 1907 and 1908. 

[Alva Sparks, observer.] 



Day. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1907. 
1... 




1.50 
1.35 
1.35 
1.35 
1.38 

1.28 
1.35 
1.52 
1.65 
1.75 

1.80 
1.98 
1.98 
1.92 
1.90 

1.92 
2.02 
2.10 
2.28 
2.42 

2.42 
2.40 
2.40 
2.40 
2.32 

2.02 
1.85 
1.88 
1.85 
1.90 
1.85 

.0 
.8 
1.05 
.8 
.85 

.8 

.9 
1.1 
1.25 
1.0 

1.0 
.9 
.9 

.85 
.85 

1.2 
1.2 
1.3 
1.5 

1.35 

1.3 

1.2 

1.45 

1.45 

1.3 

1.3 

1.15 

1.2 

1.3 

1.3 


2.02 
2.15 
2.32 
2.20 
2.35 

2.42 
2.40 
2.45 
2.30 
2.32 

2.32 
2.38 
2.42 
2.55 
2.52 

2.52 
2.58 
2.68 
2.58 
2.50 

2.42 
2.50 
2.52 
2.60 
2.68 

2.62 
2.65 
2.(»5 
2.58 
2.70 

1.45 

1.5 

1.55 

1.8 

1.6 

1.6 

1.0 

1.55 

1.7 

1.75 

1.85 
2.0 
2.0 
1.9 
2.0 

2.0 

2.05 

1.9 

1.7 

1.6 

1.7 

1.75 

1.65 

1.7 

1.8 

1.7 
1.9 
1.7 
1.6 
1.6 


2.75 

2.85 
2.88 
2.82 

2.82 

2.80 
2.72 
2.55 
2.55 
2.52 

2.42 
2.32 
2.35 
2.55 
2.50 

2.35 
2.10 
1.95 
2.05 
2.02 

2.02 
2.00 
2.18 
2.18 
2.38 

2.58 
2.45 
2.45 
2.32 
2.18 
2.08 

1.5 
1.55 
1.5 
1.5 
1.55 

1.5 
1.5 
1.5 
1.5 
1.45 

1.5 
1.7 
1.6 
1.5,5 
1.5 

1.5 
1.4 
1.4 
1.4 
1.25 

1.2 
1.2 
1.2 
1.2 
1.2 

1.25 
1.'25 
1.2 
1.2 
1.6 
1.55 


1.98 
1.95 
2.02 

1.88 
1.82 

1.68 
1.62 
1.70 
1.68 
1.62 

1.62 
1.55 
1.55 
1.40 
1.68 

1.58 
1.40 
1.40 
1.42 
1.42 

1.38 
1.28 
1.08 
1.08 
1.08 

1.12 
1.18 
1.22 
1.28 
1.32 
1.20 


1.05 
1.18 
1.08 
.98 
1.02 

1.02 

.98 
.90 
.82 
.82 

.70 
.72 
.72 
.80 
.75 

.70 
.78 
.72 
.72 
.75 

.75 
.75 
.65 
.68 
.58 

.55 
.08 
.72 
.60 
.52 

1.4 

1.35 

1.3 

1.2 

1.15 

1.2 
1.3 
1.2 
1.15 
1.2 

1.2 
1.2 
1.3 
1.3 
1.4 . 

1.35 
1.3 
1.2 
1.2 
1.2 

1.15 
1.2 
1.2 
1.15 
1.2 

1.2 
1.2 
1.2 
1.2 
1. 1 


0.58 
.58 
.48 
.38 
.48 

.42 
.42 
.45 
.52 
.45 

.38 
.45 
.45 
.40 

.48 

.48 
.48 
.42 
.38 
.42 

.45 
.48 
.50 
.48 
.38 

.42 
.42 
.45 
.42 

.48 
.40 

1.05 

.9 

.9 
1.0 
1.0 

.9 
.9 
.9 
.9 
.9 

.8 
.9 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.75 
1.0 
.8 
.9 
.9 

-.1 

.8 
.9 
.9 
.9 


0.52 
.42 
.38 
.32 
.32 

.35 
.30 
.25 
.22 
.32 

.32 
.45 
.42 
.52 
.62 

.42 
.48 
.55 
.55 
.55 

.60 
.58 
.58 
.55 
.42 

.62 
.48 
.68 
.62 
.50 

.9 
.9 

.8 
.86 
.85 

.9 
.85 
.9 
.9 
.8 

.8 
.8 
.8 
.8 
.9 

.95 
1.0 
.9 
.9 
.9 

.8 

.75 

.8 

.75 

.9 

1.4 


0.55 


2 1 


.62 


3::: : : .:;: :..:..:...:.... 


.65 


4 1 


.62 


5 ' 


.60 


6 ' 


.50 


7 ' 


.60 


8 1 


.48 


9.:::...:..:.: 


.46 


10 


.42 


1, 1 


.38 


12.;:. ...::: i 


.42 


13 


.46 


14 




.45 


15 





.32 


16 




.38 


17 


.36 


18 




.42 


19 





.32 


20 




.30 


21 




.25 


2i 




.46 


23 




.62 


24. . 




.65 


25 




.62 


26 




.52 


27 




.52 


28. 




.60 


29 




.48 


30.. 




.46 


31 


. 


.42 


1908. 
1 


0.05 
.15 
.15 

.1 

.2 
.2 
.2 
.2 
.25 

.45 

.55 
.65 
.75 
.85 

.9 
.85 
.85 
.95 
.8 

.9 
1.05 
1.05 

.8 
.75 

.65 

.55 

.55 

.5 

.55 




2 




3 




4 




5 




6 






1.8 
1.8 
1.9 
2.0 
2.0 

1.9 
2.0 
1.9 
1.8 
1.8 

1.7 

1.65 

1.55 

1.5 

1.4 

1.4 




8 




9 




10 




11 

12 

13 

11 




15 




IC 




17 




18 




19 




20 




21 




22 




23 




24- 




25 




26 




27 




28 






29 






30. 






31 















Note.— Thegage was more or less affected by Ice conditions In the latter part of November and during 
December, 1907; also, after November 2.5. 190S. Oa^e was washed out during period August 1-15, 1908. 
Gage heights beginning August 16. 1908, refer to a new gage installed at a ditlerent datum. The new gage 
heights are not comparable with the old. 



Digitized by 



Google 



282 
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Rating tables for Boulder Creek at state engineer's gage near Boulder, Colo. 

MAY 1, 1907, TO JULY 31. 1908. 



(Jage 
height. 


Dis- 
charge. 


he'^t 


Dis- 
charge. 


Feet. 


Sec.-ft. 


Feet. 


Sec.-ft. 


0.00 


5 


0.«0 


5K 


.10 


8 


.90 


70 


.20 


12 


1.00 


S3 


.30 


18 


1.10 


97 


.40 


25 


1.30 


114 


.TiO 


32 


1.30 


133 


.(•0 


39 


1 1.40 


154 


.70 


4S 


1 1.50 


178 



heign 



Dis- 
charge. 



Gage 
height. 



Feet. 


Sec.-ft. 


Feet. 


1.10 


206 


2.40 


1.70 


238 


2.50 


1.80 


273 , 


2AJ0 


1.90 


312 , 


2.70 


2.00 


3.53 


2.80 


2.10 


398 


2.90 


2.20 


44(i 


3.00 


2.30 


497 1 





Dis- 
charge. 



Sec.'ft. 
550 
<4)6 
664 
725 
788 
853 
920 



Note.— The above table is not applicable for ice or obstnicted-channel conditions. It is based on 
seventeen discharge measurements made during 1907 and 1908, and is fairly well defined below gage 
height, 2.0 feet. 

AUGUST 16 TO DECEMBER 31, 190S. 



0.70 


.3 1 


1.10 


32 


1.50 


7< , 


1.90 


I 
145 


.80 


15 1 


1.20 


40 


1.60 


89 


2.00 


170 


.90 


18 1 


1.30 


50 


1.70 


105 






1.00 


24 


1.40 


61 


1.80 


123 1 




1 



Note.— The above table is not applicable for ice or obstructed-ohannel conditions. It Is based on five 
discharge measurements made during the above period, and is not well defined. 

Monthly discharge of Boulder Cre^k at state engineer's gage near Boulder, Colo., for 1907 

and 1908. 



Discharge in second-feet. 



Month. 



Maximum. Minimum. Mean 



Run<ofir .,^^ 
(total in )^- 
acre-feet). '^y* 



May 

June 

July 

August 

September 

October 

November 1-17. 



The period. 



561 
725 
840 
362 
111 
38 
33 



129 
362 
332 
94 
33 
24 
13 



322 

589 

565 

186 
50.0 
28.5 
23.8 



19.800 i A. 

35,000 1 B. 

34,700 B. 

11.400 A. 

3,510 A. 

1,750 I B. 

803 I C. 



107.000 I 



1906. 



April 

May 

June 

July 

Aiigu.st in .ii . 
September.... 

October 

November 

December 



90 
178 
374 
238 



39 
166 
114 
61 
32 
14 
14 



40.2 

103 

256 

161 

120 
43.3 
17.8 
17.0 
13.4 



2,390 
6,330 
15.200 
9.900 
3,810 
2.580 
1,090 
1,010 
824 



The period. 



I 



43,100 



Note.— Daily discharge estimated from November 20 to December 31, 1908. 

KANSAS RIVER DRAINAGE BASIN. 



DESCRIPTION. 



The drainage basin of Kansas River lies between the basms of 
and the Arkansas, entirely within the region of the Great 
he Kansas as such is a comparatively short stream, being 
the union of Smoky Hill and Republican rivers in Geary 
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KANSAS RIVER DRAINAGE BASIN. 283 

County, Kans., whence it flows eastward, entering the Missouri at 
Kansas City, Mo. 

The Smoky Hill rises near the boundary between Kansas and 
Colorado, pursues a winding but on the whole easterly course through 
Kansas, and near Junction unites with the Republican. Its length 
is 335 miles, and the extreme width of its basin is about 100 mile«. 
The river runs close to the northern border of the Arkansas basin, 
and its chief tributaries are from the north. Solomon and Saline 
rivers are the most important, the former draining the northern part 
of Kansas and the latter the territory between the Solomon and the 
Smoky Hill. 

Republican River rises in the arid plains of eastern Colorado, flows 
northeastward into southwestern Nebraska, then eastward through 
the southern tier of counties to Superior, where it turns to the south- 
east, enters Kansas, and finally joins the Smoky Hill. The length 
of the basin east and west is approximately 360 miles, its greatest 
width is 120 mile^, and the total area drained is 25,840 square miles. 
The river is wide and rather shallow, with a rapid descent, and the 
bed is largely shifting quicksand of the most unstable character. In 
its upper course the Republican receives many tributaries, chiefly 
from the south. Nearly all of these flow through a region where the 
rainfall is less than 22 inches, but as this part of the basin is covered 
with buffalo grass, which sheds rain like a roof, the per cent of rain- 
fall reaching the streams is great. Near the mouth the drainage 
area is very narrow and the tributaries are small and unimportant, 
but here the rainfall is 28 to 30 inches a year. Many small springs 
are found along the main stream and its branches, and the ground 
water generally lies at medium depth. The soil of the middle part 
of the basin is porous, sandy loam, and about 55 per cent of the land 
is under cultivation ; along the lower course the soil is black loam and 
clay, and about 75 per cent of the land is cultivated. The rainfall 
in the lower basin is considered sufficient for all growing crops. The 
Republican is subject to sudden rises and falls, and occasionally 
overflows its banks. 

The most important feeder of the Kansas below the junction of 
the Smoky Hill and Republican rivers is the Blue, which rises in 
southeastern Nebraska, flows to the southeast and south into Kan- 
sas, and joins Kansas River at Manhattan. The principal tributary 
of the Blue is the Little Blue, which rises in southern Nebraska, flows 
southeastward, and unites with the main stream near Blue Rapids. 

The basin of the Kansas comprises the richest portion of the State 
of Kansas, consists of bottoms and rolling uplands, well timbered 
with oak, cottonwood, ash, elm, hickory, etc. The section is under 
a high state of cultivation and produces a great variety of crops. 
The river flows through a rich alluvial bottom land. The banks are 
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SUBFACE WATER SUPPLY, 1907-8. 



Daily ffoge height ^ in feet^ of Republican River at Bostwich, Nebr.jfor IWJ and 1908 — 

Continued. 



Day. 



u. 

12- 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 



1908. 



Mar. 



1.45 
1.45 
1.45 
1.4 



1.4 
1.35 
1.35 
1.35 
1.35 

1.35 



1.35 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 
1.3 



Apr. 


May. 




July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1.2 


1.15 


2,5 


1.85 


2.2 


1.1 


1.1 


1.5 


2.7 


1.2 


1.66 


3.6 


2.06 


2.45 


1.0 


1.0 


1.45 


2.85 


1.15 


1.25 


3.5 


2.85 


1.45 


1.0 


.9 


1.45 




1.1 


2.55 




2.35 


1.05 


,96 


.9 


1.45 


2.7 


1.1 


1.8 


2.05 


2.15 


.95 


.9 


.9 




2.55 


1.1 


1.3 


3.6 


2.15 


1.85 


.9 


.85 


1.45 


2.4 


1.15 


1.2 


3.9 


1.45 


1.96 


.9 


.85 


1.55 


1.85 


1.15 


1.2 


6.3 


1.96 


1.3 


.85 




1.55 


1.75 




1.3 


4.3 


2.5 


3.5 


.85 


.85 


1.55 


3.1 


1.1 


1.4 


4.65 


2.5 


4.9 




.9 


1.5 


4.05 


1.1 


1.25 


3.8 


2.35 


2,3 


.7 


.9 


1.45 


4.9 


1.1 


1.15 


2.9 


2.06 


4.4 


.7 


.9 


1.55 


4.8 


1.1 


1.1 


3.4 


3.6 


3,6 


.7 


4.8 


1.6 


4.8 


1.05 




3.5 


2.96 


2.9 


.65 


3.55 


1.55 


4-8 


1.05 


1.1 


2.45 


1.85 


2,5 


.65 




1.5 


4-8 


1.0 


1.1 


2,15 


1.6 


2,15 


.65 


2.6 


1.5 


4.75 


1.0 


1.1 


2.2 


2.5 


2,2 




2.3 


1.55 




1.0 


1.85 


1,85 


2.0 


1.85 


,85 


2.1 


1.55 


3.96 


.95 


1.35 


1.65 


1.7 


2.3 


.75 


2.05 




3-9 


.95 


1.3 


1.6 


1.65 


2,4 


.75 


1.9 


i.«» 


3-85 




1.2 




1.5 


2,0 




1.85 




3.S 



Note.— Ice conditions about December 15, 1907. to February 29, 1908, and probably after December 
6,1908. 

Rating tables for Republican River at Bostwick, Nebr. 







APRIL 2 TO MAY 26,1907. 






Gage 
height. 

Feet. 
1.10 
1.20 


Dls- 1 
charge. 

Sec.-fl, 
335 
395 


Gage 
heigit 


Dis- 
charge. 


Gam 
hei^t. 


Dis- 
charge. 


! Gage 
height 


Di». 
charge. 


Feet. 
1.30 


8ec.-fl. 
460 


Feet. 
1.40 


^«^- 


i Feet. 
,..50 


See.-ft. 
600 



Note.— The above table is not applicable for ice or obstructed-channel conditions. It is based on one 
discharge measurement made during this period and the form of the preceding curve, and is fiairly well 
defined. 

MAY 27, 1907, TO MAY 15, 1906, AND SEPTEMBER 14 TO DECEMBER 31, 1908. 



0.30 


40 


1.40 


445 


2.50 


1,430 


3.(0 


2.730 


.40 


50 


1.50 


520 


2.tJ0 


1,540 


3.70 


2,8hO 


.50 


to 


l.fiO 


too 


2.70 


1,650 


3.80 


2.990 


.60 


75 


1.70 


fiSO 


2.80 


l,7(iO 


3.90 


3,120 


.70 


100 


1.80 


7»0 


2.90 


1.880 


4.00 


3,250 


.80 


130 


1.90 


850 


3.00 


2,000 


4.20 


3,510 


.90 


IrtS 


2.00 


940 


3.10 


2,120 


4.40 


3,790 


1.00 


205 


2.10 


1,030 


3.20 


2,240 


' 4.(i0 


4,070 


1.10 


255 


2 20 


1,130 


3.30 


2,360 


4.80 


4,350 


1.20 


310 


2.30 


1,230 


3.40 


2.480 


5.00 


4,630 


1.30 


375 ] 


2.40 


1,330 


aso 


2,b00 







Note.— The above table is not applicable for ice or obstructed-channel conditions. It is based on eight 
discharge measurements made during the flrst period and three made during the last, and Is fairly well 
defined between gage heights 0.5 foot and 2.5 feet. 

MAY 16 TO JUNE 2, 1908, AND SEPTEMBER 1 TO SEPTEMBER 13, 1908, 

[Dally discharges obtained by the indirect method for shifting cliannels.] 

JUNE 3 TO AUGUST 31, 1908. 



0.90 


f.5 


I2.00 ' 


1.00 


95 


2.10 1 


1.10 


130 


2.20 


1.20 


170 


2.30 


1.30 


220 


2.40 


1.40 


2>i0 


2 50 


1.50 


345 


2.(0 


i.m 


415 


1 2.70 


1.70 


400 


2.^ 


l.SO 


.570 


2.90 


1.90 


ti50 


3.00 



730 

MO 

S95 

990 

1,095 

1,200 

1.3a5 

1,410 

1,520 

l.<i30 

1,740 



3.10 
3. -20 
3.30 
a40 
3-50 
3.W) 
3.70 
3.80 
3.90 
4.00 
4.20 



1,850 
1,960 
2,080 
2,200 
2,320 
2,440 
2,560 
2,t.80 
2. 810 
2,940 
3,200 



4.40 


3,460 


4.60 


3,7-20 


4.80 


3.990 


5.00 


4,270 


5.20 


• 4,550 


5.40 


4,830 


5.60 


6,110 


5. HO 


5,410 


6.00 


5,710 


<i.20 


6,010 


6.40 


6,310 



E.— The above table is not applicable for Ice or obstructed-channel conditions. It is based on foor 
rge measurements made during this period and the form of the preceding curve, and is well defined 
en gage heights 2.0 feet and 3.? feet. ^ t 
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Daily discharge, in second-feet y of Republican River at Bostunck, Nebr., May 26 to June 
2 and September 1 to September IS, 1908. 



Day. 


1 
May. June. 


Sept. 


' Day. 


May. June. 


Sept. 

210 
165 
165 


Day. 


May. 

320 
240 
215 
215 


1 
June. Sept. 

I 


J 




200 
2,050 


560 
485 
420 
350 
440 

260 
235 
205 
205 
230 


1 

11 




21 






2 




12 




22 






3 




13 




23 






4 




14 


1 


24 






5 






15 








\^ 

26 


215 

215 
215 
680 
320 
290 
240 













16 


350 
290 
290 
350 
420 










7 






17 






27 






8 . .. 






18 .... 






28 






9 






19 






29 






10 






20 






30 












i 






1 31 















NoTK.— These discharges were obtained by the Indirect method for shifting channels. 

Monthly discharge of Republican River at Bostivick, Nebr.,for 1907 and 1908. 
[Drainage area, 23,300 square miles.] 



Month. 



AprU 

May 

June 

July 

August 

Sept«mber 

October 

November 

December 1-14., 



1907. 



The period. 



March 

April 

May 

June 

July 

August 

September.. 

October 

November. . 
Deceml>er.. 



1908. 



Discharge in second-feet. 



Maximum. Minimum. 



565 

1,600 

2,120 

1,280 

205 

185 

310 

375 

375 



720 

410 
1.480 
6,160 
2,440 
4,130 

S^iO 
4.350 

805 



The period. 



460 

335 

375 

185 

75 

40 

68 

165 

310 



375 
185 
185 
200 
280 
80 
88 
100 
482 



Mean. 



Run-off 
(total in 
acre-feet). 



518 
590 
609 
435 
123 
77.5 
122 
240 
345 



460 
287 
337 
1,620 
812 
878 
•2a3 
609 
546 
680 



30.800 
36,300 
41,600 
26.700 
7.560 
4,610 
7,500 
14,300 
9,580 



179,000 



28,300 
17.100 
20,700 
96,400 
49,900 
54,000 
12,100 
37.400 
32,500 
41.800 



390,000 



Accu- 
racy. 



Note.— Discharge estimated August 19-21 and November 24, 1907, and for days in 1908 for which gage 
heights are missing. 



LITTLE BLUE RIVER NEAR FAIRBURY, NEBR. 

This station, which is located at the highway bridge 1 \ miles south 
of Fairbury and about 12 miles above the Nebraska-Kansas state line, 
was estabUshed May 23, 1908, to obtain data for use in studies of 
run-off and flood control and in power development. 

Sandy Creek, the principal tributary, enters about 10 miles above. 
Muddy Creek, a small stream, is the only tributary between the 
station and the Kansas line. 

The dam of the Fairbury Roller ilill is about 2 miles above the 
station^ ^n4 may possibly cause some daily fluctuation in stage. 
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SUBFACE WATER SUPPLY, 1907-8. 



Gage heights are apparently Httle afTected by ice. 

Records have been fairly satisfactory, though the channel shifts at 
high stages. The maximum discharges are somewhat uncertain as 
the river overflows its banks at about 11 feet gage height. The 
amount of overflow has been estimated. 

Discharge vieasurenients of Little Blue River near Fairhury^ Nebr.^ in 1908. 
Hydrographer. 



Date. 



I 



1908. 

May 23...' | O.W.Bates.. 

Junes do. 



Do 

June 20 

Julys 

July hi 

August 29 

September 15.. 

October 2 

November 19 do 

December 12. do 



Adna Dobnon . . 
Arthur Dobson. 

...do 

....do 

G. W. Bates.... 

Arthur Dolwon. 

do 



I 





Area of 


• 

Ga«e 1 Dte- 

height, char^. 




section. 


Feet. 


Sq.ft. 


Feet. 'Sfr.-ft. 


85 


144 


2.33 


206 


356 


2,500 


11.34 


7.240 






12.52 
9.87 


a 10. 100 


320 


1,920 


3.420 


197 


863 


6.28 


1.2:» 


240 


1, 100 


7.34 


l.MO 


135 


377 


4.75 


536 


120 


lis 


3.20 


218 


70 


105 


2.90 


199 


70 


100 


2.90 


175 


70 


» 


2.97 1 194 



a Estimated overflow was 1,760 second-feet. 

Daily gage height, in feet, of Little Blue River near Fairbury, Nebr.^for 1908. 
[Fred F. Borland, observer.] 



Day. 



May. \ June. July. Aug. Sept. 



I.. 
2., 
3.. 
4.. 
5.. 

6.. 
7., 
8.. 
9., 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 



23. 
24. 
25. 

26. 
27.. 
28.. 
29.. 
30.. 
7tf 




4.25 
9.95 
11.9 
10.3 
12.3 

13.9 
13.9 



2. \ 
2.:i 
2.3 

2.5 
2. \ 
8.05 
11.1 , 
6.05 
4.9 



12.5 

8.3 
9.4 
11.4 
10.2 
9.8 

7.8 
11.5 

7.6 
12. 6 
10.2 

8.6 
7.0 
7.0 
9.5 
8.35 



7.1 
11.4 
6.9 
5.4 



5.1 
4.8 
6.4 
5.0 
4.6 

6.6 

8.1 

6.1 

7.45 

5.9 

5.1 
4.75 
9. '25 
11.7 
11.15 

7.(i5 

5.4 

4.7 

4.55 

4.3 

8.5 
4.9 

8.6 
8.U 
9.2 

6.8 
6.9 
5..^ 
4.8 
4.4 
4.5 



4.35 

4.1 

3.9 

3.75 

4.9 

3.45 

3.3 

3.5 

3.45 

3.4 

3.5 
3.5 
3.9 
4.7 
4.2 

3.8 
4.4 
3.75 
4.i)5 
11.8 

12.9 
10.6 
9.8 
6.4 
5.9 

5.3 
5.5 
5.15 
4.75 
4.5 
4.25 



4, a 

4.0 
:i8 
3.75 
:i.7 

;i. 45 

3.4 
:i .^ 

■KU 

ii ^ 

.1 2 

IL2 

:i 25 

4.1 

i.l 

x.n 

2 115 

.: U 

■j.u 

■1. i^'j 

J OS ' 
■IW I 



Oct. Nov. ' Dec. 



2.9 
3.«5 



3.0 
3, a 

2. HA 
%^ 

2.8.1 

2,9 

1)1 
LLW 
2.» 
3 9 

19 



H.B 


3.S 


%U 


XS 


2L9 


2,75 


2.85 


ZX^ 


219 


3.0 


2.9 


Z.9fi 


2,9 


2.fl 


ZS5 


ISS 


2,85 


2.ft 


2,85 


lUS 


3L8 


xa 


3.8 


^.^ 


2.a 





2.S 

a.ss I 

2>9 
2.» 

2L9 I 

%% , 
2.9 
2,9 ' 



3L9 
20 
2.9 
3,0 

a.0 



2.9 

2.9 
2.9 
2.tt 
2.9 

Z9 
X9 

2.S5 
2 1^ 



2. a 

SL8S 
2.S5 
2.45 
2.6S 
2.75 



laerver made no statement concerning possible ice conditiooa. 
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Rating tables for Little Blue River near Fairhury^ Nehr. 
MAY 29 TO JUNE 10, 1908, AND JUNE 28 TO DECEMBER 31, 1908. 



hei^t. 


Dis- 
charge. 


i „ 

1 Gam 
iheSit. 


DIs- 
charge. 


Oase 
height. 

Feet. 


Dis- 
charge. 


1 

1 Oaee 

1 height. 


Dis- 
charge. 


Feet. 


See.'ft. 


1 Feet. 


Sec.-ft. 


Sec.-ft. 


' Feet. 


See.'fr 


2.40 


130 


3.90 


330 


6.40 


810 


' 7.80 


2,»N| 


2.50 


140 


, 4.00 


350 


5.50 


850 


1 8.00 


2,4nI 


2.60 


150 


' 4.10 


375 


6.60 


890 


1 8.20 


2, 6- .11 


2.70 


160 


4.20 


400 


1 6.70 


940 


1 a40 


2,8iu 


2.80 


170 


, 4.30 


425 


5.80 


990 


8.60 


3, a If 


2.90 


180 


' 4.40 


450 


' 6.90 


1,040 


! 8.80 


3,2''» 


3.00 


190 


1 4.50 


480 


1 6.00 


1,090 


1 9.00 


3,4 '► 


3.10 


200 


4.60 


510 


i 6.20 


1,190 


: 10.00 


4,frN. 


3.20 


210 


4.70 


640 


i 6.40 


1,310 


11.00 


6,5m 


3.30 


225 


1 4.80 


675 


, 6.60 


1,430 


' 12.00 


8,8*^3 


3.40 


240 


4.90 


610 


6.80 


1,660 


1 13.00 


11,3JM 


3.50 


255 


, 5.00 


650 


' 7.00 


1,700 


14.00 


13,9-^1 


Z.W 


270 


5.10 


690 


7.20 


1,840 






3.70 


290 


6.20 


730 


' 7.40 


1,980 






3.80 


310 


&30 


770 


7.eo 


2,140 







NoTE.~The above table is not applicable for ice or obstructed-channel conditions. It is based on eight 
discharge measurements made during the periods and one estimated measurement. It is well defined 
between gage heights 2.9 feet and 7.5 feet. Above gage height 7.5 feet It is fairly well defined. 

MAY 23-28 AND JUNE 11-27, 1908. 
[Daily discharges obtained by the indirect method for shifting channels.] 

Daily discharge^ in second'/eetf of Little Blue River near Faxrhury^ Nehr. ^ for 1908. 



Day. May. 


June. 


Day. , May. 

1 


June. 


Day. 


May. 


June. 


1 




111 ' 


2,600 
3,600 
6,700 
4,400 
3,800 

1,850 
6,250 
1,600 
8,300 
3,750 


21 




2,200 


2 




; 12 1 


22 




1,100 


3 




1 13 1 


23 


205 
205 
205 

236 

205 

3.100 


1,100 


4 1 




14 1 


24 


3,000 


5 




is::::::::::::::::::::;: 


25 


2,000 
1,600 


1 
6 1 




, 16 ' 


26 


7 :.'..: 




In::::. :.:..::.:!.::::::. 


27 


1,150 


8 




1 18 


28 




9 




' 19::::..::...:...:::.:.. 


29 




10 




' 30 


30 












31 


* :: 




1 









Note. — These discharges were obtained by the indirect method for shifting channels. 

Monthly discharge of Little Blue River near Fairbury^ Nehr. ^ for 1908. 



Month. 




Run<ofl 


Aoco- 


Maximum. 


Minimun\. 


Mean. 


(total m ; _j- 
acre-feet). ™*^y* 


May2Wi 


6.730 

13.700 

8.0S0 

11,100 

400 

190 

190 

310 


206 
412 
426 
226 
176 
170 
170 
136 


1,400 

6,140 

1,770 

1,370 

226 

179 

178 

184 


25,000 1 D. 


ione 


306,000 1 D. 


jQly.... 


109,000 1 A. 


Aujjust 


84,200 ' A. 




13,400 1 A. 


October..;.;:" ■::::::::■::':::::::■:::::': ::■■ 


11,000 B. 


November 


10,600 B. 


December 


11,300 B. 








The period 








670,000 




1 
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290 SUBFACE WATEB SUPPLY, 1907-8. 

GASCONADE BIVSB DBAINAOE BASIN. 
DESCRIPTION. 

The drainage basin of the Gasconade lies in the south-central part 
of Missouri. The river is formed by Piney, Lock, and Osage forks 
and Roubidoux Creek, which rise in southern Missouri and flow north- 
ward to unite in Laclede and Pulaski counties. From the junction 
of* the forks to the point where the Gasconade enters the Missouri 
the distance by general course is about 60 miles, but including the 
windings it is probably more than 100 miles. The total area of the 
basin is about 3,500 square miles. 

The headwater region comprises an area of regular outline, about 
65 miles long by 45 miles wide, forming part of an elevated table- 
land belonging to the Ozark range of hills, and along the streams 
the surface is very rough and broken. The lower part of the basin, 
below Arlington, is long and narrow, its average width for a distance 
of about 55 miles being less than 15 miles. Below Vienna the valley 
averages about half a mile in width and is bordered by bluffs 100 to 
200 feet high. Throughout the lower section the river flows in a suc- 
cession of shoals and pools. On the shoals the stream bed is usually 
gravel, but the pools contain considerable deposits of sand and mud. 
Depth to rock beneath the stream bed is estimated at 10 to 30 feet. 
The rocks along the stream are chiefly limestone and sandstone. 

The sources of the river are from 1,400 to 1,600 feet above sea 
level. At Arlington the elevation is about 650 feet and at the mouth 
of the river it is about 490 feet above the sea. 

Above the junction of the forks the drainage basin is partly for- 
ested, but below that point it may be considered a deforested region. 
The mean annual rainfall is about 40 inches. The winters are mild. 
Facilities for storage have not been investigated. 

The basin contains a great number of springs, some of those in the 
upper part being very large, and these springs help to maintain the 
low-season flow of the river. The streams offer fair opportunities for 
power development. As the main river is very crooked, it may be 
possible in some localities to shorten it by cutting across the narrow 
necks and to utilize the fall thus developed. Some of the tributaries 
may offer sites with good heads, as the slope of the tributaries is 
much greater than that of the main stream. 

The Gasconade is subject to sudden floods, reaching approximately 
25 feet above low water. 

The following gaging stations have been maintained in this basin: 

Gasconade River at Arlington, Mo., 1903 to 1906. 
Piney Fork of Gasconade near Houston, Mo., 1908. 

■^iney Fork of Gasconade (also called Big Piney Creek) near Hooker, Mo., 1903. 
.ittle Piney Creek near Arlington, Mo., 1903. 
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PINEY FORK OP GASCONADE RIVER NEAR HOUSTON, MO. 

This station, which is located about 3^ miles northwest of Hous- 
ton, Mo., was established October 7, 1908, to obtain data for use in 
connection with water-power development. 

Brushy Creek enters about 200 feet above the station. The low- 
water flow is modified by a power plant a short distance above the 
station. Measurements are made by means of a boat and cable or 
by wading in low water. 

The datum of the chain gage, which is located 50 feet below the 
measuring section, has remained unchanged. 

The following discharge measurement was made by wading Octo- 
ber 7, 1908: 

Width, 25.5 feet; area, 19 square feet; gage height, 4.87 feet; discharge, 19 second- 
feet. 

Daily gage height ^ in feet j ofPiney Fork of Gasconade River near Eotuton^ Mo., for 1908. 

[W. A. Stewart, observer.] 



Day. 


Oet. 


Nov. 


Dec. 


Day. 


Oct. 


Nov. 


Dec. 


Day. 


Oct. 


Nov. 


Dec. 


1 




6.00 
4.99 
5.01 
5.04 
5.06 


5.64 
5.59 
5.35 
5.32 
5.30 


11 


5.02 
4.91 
4.90 
4.84 
4.93 

4.94 
4.92 
4.91 
5.40 
5.02 


5.02 
5.02 
5.01 


5.08 
5.06 


21 


5.18 
5.24 
5.03 
5.04 
4.82 

5.00 
4.86 
5.15 
5.05 
5.04 


5.12 
5.08 
5.08 
5.08 
5.08 

5.09 
5.14 
5.30 
6.44 
5.62 




2 




12 


22 


5.07 


3. 




IX 


23 


6.06 


4. . ... 




14. 


24 


6.06 


5 




15 


5.00 

4.92 
4.98 
4.99 
5,13 
5.00 


5.04 
6.02 
6.05 
5.18 


25 


5.05 


6 


4.80 
4.93 
4.88 
4.85 
4.82 


16 


26 




7 . . 


'5.01* 
5.04 
5.02 


5.25 
5.24 
5.20 
5.18 


17 


27 


5.08 


8 


18 


28 




9 


19 


29 


6.03 


10 


20 


30 


5.06 






31 


6.06 













NoTB.— Probably no Ice conditions In December. 

MISCELLANEOUS ICEASTTBEMENTS. 

The miscellaneous measurements made in the Missouri RiVer basin 

in 1907 and 1908 are presented in the following pages. They have 

been listed under drainage basins in the same order as the regular 

stations. 

Miscellaneous measurements in Missouri River basin. 





UPPER MISSOURI BASIN. 


Date. 


Stream. 


Tributary to— 


Locality. 


Gage Dis- 
height, charge. 


1908. 
Mays 


Springs 


DearlM)m River 

Smith Creek, Sun 

River. 
Teton River, Marias 

River. 


Clemens, Mont 


Feet. 


Sec.-ft. 
10 


August 29 

August 31 


Antoin-Lapleve d itch . 
WUlow Creek 


Nixon's ranch, near 

Augusta, Mont. 
Belleview, Mont 




6.5 
7.9 
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T»ilnwnn» l-ri 



^arf. Sat.-/*. 

isa 

Eul«»£.»>at 1,»0 

J-* iw Ej-pt. W j»^ «1 

jB .-. X- w. R. k. 

-is •-5 



Lv H.r"Ea 5 vsr^t 



i« "^ .ru: E:.-' 



'. -9 00XV ' RTJC. 

7 p^t 



-,, *- *r i 



I ."*-r. -*f U*. 



SC*5u'-i>-w ' p««. 

1^, 

H .^, w f p»j:_ 

fc -». LAJyt^^T^!^* 

•A- '-^.-cr'^^^ni Ir- 
»4i»r ' r»*t 



Lirtie Wfcyi RiTw 







\r. 



Tr'j-itCrwk do 

WjWr: .-.z 'rm*r»i Ir- Bi« Wind' River . . I 

nrV^',^. f'o canal 
P'4.r> A/Vt KiTi» Linte Wtod Rhner. 



2L40 



.*>. 



.do. 



Fr/pr> Ari.^ River Linte Wind River . 

., .do do 



10 rtites north o( Fort 
Waafcakfc, Wyio. 

Wind River, Wjo 

do 

Rivertoo, Wyo 

Above stnis 10 mOes - 
at«>v« Lander, Wto. | 

6«lov sinks 10 miles I 
above Lander, W3ro. 



nodson, Wjo. e— 13^» 

do e~ia.70 



I 



, ,^ ■^ Fopo Ajfie River Uttle Wind River. 

i' p/' do , do 

V -« /'. do do... 

,' ,;';„..tv ,',.::, :;;.')o *>. 



Hadson, Wyo.. 
do 



lof.^M 



Fopo Aiffc River . 

Popo Afrt*- River . 
iJaldw ■ 



Auti'i 



Iwln Creek 

do 

H'jtiaw Creek 

i>r ^'' ' '. '. '. North Fork of Popo 

.i»»24 ■■■ '\^ 



.do. 
.do. 



c-11.45 2,090 
*-13.28 451 
e-ia.30 401 
«^-13.54 



Uttle Wind River - 



Little Wind River. 

Popo ARie River... 

do 

do 

do 

do 



Arapahoe, Wyo. 



)«> ,.., 



do --- 



^,,;M;;;;;:..,':'t..;^''«'p» Ag.e 



Khone River. 



....do 

do 

....do 

Shoflhone River.... 



Arapahoe, Wyo 

Lander, Wyo 

do 

....do 

...do 

Milft)rd,Wyo 

Lander, Wyo 

do 

5 miles above Hudson, 

Wyo. 
Ifarqoette, Wyo 



• 12 

«10 

45 

60 



3» 
142 



<-4.85 
<-4.85 



151 



204 
82 

• 8 
fl5 

• 3 
050 

164 
169 
395 



h H Urtii ""'«*^"''*^'"**,^,^^^ rnnrV on W N W. R. R. bridge near Hudson Jost below mouth of Little 
„ ' ':';'r" '^VMnZT.TZ'^T^'^:^^^ „n NEfcon..rof <«t.lron sho. « toot of to. U., 

,,^',;^!:i;rtrr.^"^/TbuTriC&3Jmnea north or I^d^^ 
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Miscellaneous measurements in Missouri River basin — Continued. 

• HEART RIVER BASIN. 



Date. 


Stream. 


Tributary to— 


Locality. 


Gage 1 DIs- 
helgfit. charge. 

1 


1907. 
Jaly2l 


Heart River 


MlMOurilliver 

... do . .. 


Maodan, N. Dak 


Ftft. Set. ft. 
205 


July 25 


.... do 


do 


.1 534 


1906. 
August 8 


Heart River 


Mlaeourl River 

do 


"Big Bend "sec. 29, T. 

136N.,R.84W.,N. 

Dak. 
Kandan, N, n^k 


1 
17.1 


August 9 


do 


! 25.9 


August 5 


Little Heart River.... 


do 


Little Heart, sec. 15, T. I - . .16 








137N.,R.81W.,N. 
Dak. 





CANNON BALL RIVER BASIN. 



1906. 
August 17.. 

May 8. 



North Fork of Cannon 
Ball River, 
do 



Augusts Dogtooth Creek.. 



Cannon Ball River. 
do 



.do. 



New England, N. Dak. 



Mott, N. Dak 

Bridge, north of Ste- 
venson, N. Dak. 



0.3 



6.55 
.40 



WHITE RIVER. 



1906. 
July 19 

July 8 

June 10 

June 14 

June 15 

June 14 

Do 

Do 

June 19.... 

June 30 

July 25 

July 17 

June 26 

July 3 

Julys 



White River. 
....do 



Ash Creek. 



....do 

Dead Horse Creek. 



Indian Creek. 



East Fork of Indian 

Creek. 
West Fork of Indian 

Creek. 
Chadron Creek 



Big Bordeaux Creek. 
....do 



.do. 



Little Bordeaux Creek 

Beaver Creek 

....do 



Missouri River. 
....do 



White River. 
....do 



do 

....do 

Indian Creek.. 
....do 



White River. 
....do 



.do. 



....do 

Big Bordeaux Creek. 

White River 

do 



Sec.36,T.34N.,R.48 
W.. Nebraska. 

Sec. 7, T. 34 N., R. 47 
W.. Nebraska. 

Sec.t2.T.32N.,R.51 
W., Nebraska, 
.do. 



Sec. 32, T. 32 N., R. 49 

W., Nebraska. 
Sec.28,T.32N.,R.50 

W., Nebraska. 
....do 



.do. 



Sec. 12, T. 32 N., R. 49 

W., Nebraska. 
Sec. 11, T. 32 N., R. 48 

W., Nebraska. 
Sec.23,T.33N.,R.48 

W., Nebraska. 
Sec. 21, T. 34 N., R. 48 

W., Nebraska. 
Sec.29,T.33N.,R.47 

W., Nebraska. 
Sec. 4, T. 33 N., R. 4C 

W., Nebraska. 
Sec.34,T.35N.,R.47 

W., Nebraska. 



14.0 

99.1 

15.0 

47.8 
2.70 

1.46 

1.22 

.42 
3.79 

.19 
5.97 
6.77 
2.17 
1.65 
,1.45 



NIOBRARA RIVER BASIN. 



1908. 
May 16 


Eagle Creek 


Niobrara River 

do 


\ mile above mouth. 

sec. 1, T. 32 N., R. 

11 W., Nebr. 
I mile above mouth, 

sec. 11, T. 32 N.,R. 

10 W., Nebr. 
Verdleris, Nebr 




64 


Do 


Red Bird Creek 


45 


September 9. . . . 


Verdigris Creek 

do 


do 

do 


56 


May 17 


Niobrara, Nebr 




138 
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Miscellaneous meanuremenU in Missouri River basin — Continued. 
MINOR MISSOURI RIVER DRAINAGE, IN NEBRASKA. 



Date. 


Stream. Tributary to— Locality. 


hei^t- 


Dis- 
charge. 


1908. 

May 16 

Sentember 9. . . . 


Ponca Creek Missouri River Lynch, Nebr 


Feet. 


Sec, ft. 
201 


do do.. .. . . do... 




10 


Do 


do do 1 Snaneer. Nebr 




6.5 


September 10... 
May 16 


Bazile Creek ' do 


Creiehton, Nebr 


6.3 


do ' do 


Niobrara, Nebr 




97 


May 11 


Weeping Water Creek do 


Nehawka, Nebr 




38 













NORTH PLATTE. 



1908. 
November 20... 
October 29 

Do 

Do 

Do 

November 8 — 
October 29 

Do 



1907. 
October 18. 



North Platte 

Casper Creek 

Big Muddy Creek.. 

Deer Creek 

Box Elder Creek... 

La Prele Creek 

do 

Chugwatar Creek.. 



Chugwater Creek. 



Platte River... 
North Platte... 

....do 

....do 

do 

....do 

....do 

Laramie River. 



Laramie River 



Bridgeport, Nebr.. 

Casper, Wyo 

Big Muddy, Wyo. 
Glenrock, wyo.... 
Carey hurst, Wyo . 
Fetterraan, Wyo.. 

Douglas, Wyo 

Diamond, Wyo... 



Chugwater, Wyo. , 



1.070 



«1 

fllO 

• 8 
«6 

• S 

• 5 



ali 



PLATTE RIVER BASIN. 



1908. 
April 20 ..... 
September 11. 



Do 

October 16. 



November 24., 



1907. 

May 16 

Do 



Platte River 

North Fork of Elk- 
horn River. 

....do 

Oak Creek 



.do.. 



Wahoo Creek. 
....do 



Missouri River. 
Elkhom River. 



....do 

Salt Creek., 



.do.. 



Salt Creek.. 
....do 



Fremont, Nebr.. 
Pierce. Nebr 



Norfolk, Nebr 

West line of sec 16, T. 

ION., R.OE., Nebr. 
N^h line of sec. 17, 

T. 10 N., R. 6 E., 

Nebr. 



Ashland, Nebr. 
....do 



4,540 
46 

85 
51.3 

72 



64 
72 



SOUTH PLATTE. 



1908. 

June 10 South Platte River. . 

Do I do 

July 21 do 



1W7. 

April 4 South Platto River. 

July 16 do 



June 2 South Platto River. . 

September 16 do 

*^ Do 1 North Fork of South 

Platte River. 



Julys 

September 5. . 
October 27... 
December 15. 
December 17. 
June. 7 



Julys. 



....do 

....do 

....do 

....do 

do 

Geneva Creek-. 



Platte River , Fort Morgan, Colo. . 

. do Union, Colo 

....do do 



Platte River t North Platte, Nebr. . 

....do I do 



do 

....do 

....do 

....do 

Duck Lake Creek.. 
do 



Platte River North Platte, Nebr. . 

...do ' do 

South Platte River — Above mouth of Ge- 
I ne va Creek at Grant , 
Colo. 

do ' do 

....do 1 do 

....do ' do 

...do do 

do South Platte. C>oIo... 

NorJh Fork of South Geneva Park, Colo... 
Platte River. ' 

do ^^y;-: 

do Grant, Colo 

do I do 

. do do 

Geneva Creek , Geneva Park, Colo. . . 

do i do 



0.70 
.90 



90 
155 




>200 



95 

38 



33 
13 

15.6 
5.1 
40 
52 

42 
66 
26.5 
13.5 
3.7 
17 



a Estimated. 
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Date. 



1906. 

June? , 

December 29... 

June? 

December 29. . . 

1907. 

February 14 

March 10 

March 28 

March 20 

August 27 

October 24 

February 17.... 
September 5.... 



1908. 
June 17 



1907. 
March 15.. 



March 16.... 

April 11 

April 23 

May 10 

August 

October 11.. 
Decembers. 



1908. 
February 20.. 



March 16 

May 21 

June 17 

.\uinistl5 — 
October 30... 
December 11. 

1907. 
Apr0 23 



1906. 
December 4.. 
December 12. 

Do 

December 28. 

1907. 

March 5 

Do 



1908. 
Septembers... 



Do. 



Do 

September 2... 

September 4... 
Do 



Stream. 



Scott-Gomer Creek . 

do 

Threemlle Creek ... 
do 



Plum Creek.. 

do 

do 

do 

Bear Creek... 

do 

Cherry Creek. 
do 



Cherry Creek.. 



North Fork of Clear 
Creek. 

....do 

....do 

....do 

do 

....do 

....do 

....do 



North Fork of Clear 
Creek, 
do. 



.do. 
.do. 
.do. 
.do. 
.do. 



South Fork of Clear 
Creek. 



Clear Creek. . 

....do 

....do 

....do 



St. Vraln Creek.. 
Boulder Creek... 



South Fork of Middle 

Boulder Creek. 
....do 



North Fork of Middle 

Boulder. 
Selfrldge and Mann 

power plant Intake. 
North Boulder Creek. 
Fourmlle Creek 



Fourmlle Creek . 

do 

-...do 

....do 



Tributary to— 



Geneva Creek. 

....do 

....do 

....do 



South Platte River.. 

do 

....do 

do 

....do 

....do 

do 

do 



South Platte River.. 



Clear Creek. 



.do. 

.do. 
.do. 
.do. 
.do. 
.do. 
.do. 



Clear Creek. 



.do. 
.do. 
.do. 
.do. 
.do. 
.do. 



Clear Creek . 



South Platte 

....do 

....do 

....do 



South Platte . . . 
St. Vrahi Creek. 



Boulder Creek.. 

....do 

....do 



Middle Boulder. 



Boulder Creek.. 
....do 



Boulder Creek. 

do 

....do 

....do 



Locality. 



Grant, Colo. 

do 

....do 

....do 



SedaUa,Colo... 

do 

do 

Toluca, Colo.... 
Morrison, Colo. 

do 

Denver, Colo... 
do 



Denver, Colo. 



Foricsereek, Colo. 



.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 



Forkacreek, Colo. 



.do. 
.do. 
.do. 
.do. 
.do. 
.do. 



Forkacreek, Colo. 



Golden, Colo. 

do 

....do 

....do 



Longmont, Colo.. 
Boulder, Colo 



Above mouth of Jas- 
per Creek. 

Below Jasper Creek 
reservoir site. 

Hessie, Colo , 



Sec. 35, T. 1 N., R. 72 

W., Colo. 
Boulder Co. ranch . . . . 
Sunshine, Colo , 



Boulder, Colo. 

do 

do 

do 



Gage 
leight. 



heigl 



Feet. 



See. ft. 

a 16 

<>4 

o3 

. «1 



a3 
olO 
al 

Ob 

M,000 
9.( 
a3 
ft2,600 



CO. 43 
e0.02 
cO.02 
cl.42 



Dis- 
charge. 



47 



ai 

4.7 
16 
23 
46 
a25 

7 

6 



4.7 

• 5 

17 

20 
6.3 
5.4 
2.8 



92 



64 
37 
36 
65 



a30 
05 



6.8 

15.1 

dl2.4 

1.1 

20.4 
01.5 



a3 
05 
8.3 
13 



1907. 
March 13.. 
March 19.. 
April 12... 
AprU22... 

« Estimated. 

& Kutters formula estimate. 

e Measurements taken at Denver Reservoir Irrigation Company's gage, and all but second one on Decern 
ber 12 were taken by the company's hydrographers. 
* Float measurement. 
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SUBFACE WATEB SUPPLY, 19a7-«, 

Miacellaneous mecuuremenU in Missouri River basin — Continued. 
SOUTH PLATTE-Contlnued. 



Date. 


Stream. 


Tributary to— 


Locality. 


Gaee Dis- 
heii^t. charge. 


1908. 
September 4 


Sou th Boulder Creek . . 


Boulder Creelc 


Tolland, Colo 


Feet. ^ Sec ft 
1.90 14. S 


1907. 
March 5 


South Boulder Creek... Boulder Creek 

do do 


Marsball, r^in 




• 12 


March 13 


do 




«7 


March 18 


do 


do 


.do 




• 15 


AprU12 


do 


do 


do 




«» 


1908. 
September 4.... 
Septembers.... 

Do 




South Boulder Creek . . 
do 


Rollinsville, Colo 




62.8 


Jexuy Creek 


Above head of Black 

Hills Ditch. Colo. 
Tolland. Colo 




4.2 


Black HUls Ditch 

Left Hand Creek 

do 


Jemiy Creek 


4.2 


Septembers.... 
Do 


St. Vrain Creek 

do 


Below mouth of Call- 
fomia Gulch, near 
Ward, Colo. 

Goldhill, Colo 




a4 

a 12 


October 29 


Crow Creek 


South Platte River.... 


Fort Russell. Wyo 




a 15 













KANSAS RIVER BASIN. 



1906. 
September 17... 
September 16... 

January 18 

February 29.... 

March 27 

April 25 

May 19 

June 5 

June 23 

July 25......... 

September 16... 

October 23 

November 28. . . 
December 30... 



Blue River i Kansas River 



.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 



do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 



Millraoe, Crete, Nebr. 

Wilber.Nebr 

Beatrice, Nebr 

do 



.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 



2.15 
2.25 
I&IO 
7.20 
a. 61 
2.42 
2.S2 



2.38 



30O 

288 
292 
705 
J47 
305 
383 
12,200 
3,700 
990 
307 
470 
37S 
370 



o Estimated. 



b Float measurement. 



I 
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Page. 

Aocanic7, degree of. 27-28 

Acknowledgments to those aiding 29 

Acre-foot, definition of. 13 

Agency ditch near- 
Harlem, Mont.: 

description 133 

discharge 133 

gage heights 134 

American Fork near— 
Harlowton, Mont.: 

description 100 

discharge 100 

discharge, monthly 102 

gage heights 101 

rating tables 102 

Antoin-Lapieve ditch near- 
Augusta, Mont.: 

discharge 291 

Appropriations, amountof. 7 

Arapahoe, Wyo., 

Little Wind River above: 

description 186 

discharge 186 

discharge, monthly 188 

gage heights 187 

ratingtables 188 

Little Wind River below: 

description 189 

discharge 189 

discharge, monthly 191 

gage heights 190 

ratingtables 191 

Popo Agie River at: 

discharge 292 

Ash Creek: 

discharge 293 

Ashfleld, Mont., 

Beaver Creek near: 

description 123-124 

discharge 124 

Ashland, Nebr., 
Wahoo Creek at: 

discharge 294 

Angnsta, Mont., 

Antoin-Lapieve ditch near: 

discharge 291 

Pord Creek near: 

description 66 

discharge 66 

discharge, monthly 68-60 

gage heights 67 

ratingtables 68 

Smith Creek near: 

description 69 

discharge 69 

discharge, monthly 72 



Aogusta, Mont— Contlnaed. 

Smith Creek near— Continued. Page. 

discharge curves, chart 23 

gage heights 70 

rating tables 71 

Sun River (North Fork) near: 

description 53 

discharge 54 

discharge, monthly S6 

gage heights 54-55 

rating tables 55 

Sun River (South Fork) at: 

description 60 

discharge 60 

discharge, monthly 62-63 

gage heights 61 

rating tables 62 

Willow Creek near: 

description 63 

discharge 63 

discharge, monthly 65-66 

gage heights 64 

rating tables 66 

Authority for investigations, recital of 7 

B. 
Badger Creek near- 
Family, Mont.: 

description 82 

discharge 82 

discharge, monthly 84 

gage heights 82-83 

ratingtables 83-84 

Baldwin Creek at^ 
Lander, Wyo.: 

discharge 292 

Barretts, Mont., 

Beaverhead River at: 

description 34-35 

discharge 35 

discharge, monthly 37 

gage heights 35-36 

rating tables 36 

Bates, O. W.,workof. 30 

Bazile Creek at— 
Creighton, Nebr.: 

discharge 294 

Niobrara, Nebr.: 

discharge 294 

Bear Creek at— 
Morrison, Colo.: 

discharge 295 

Beatrice, Nebr., 
Blue River at— 

discharge 296 

Beaver Creek (of Milk River) near— 
Ashfleld, Mont.: 

description 123-124 

discharge 124 

297 
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Beaver Creek overflow (of MUk River) near— 

Bowdoin, Mont.: Page. 

description 124 

gage heights 124 

Beaver Creek (of White River): 

discbarge ^ 293 

Beaverhead River at— 
Barratts, Mont.: 

description 34-35 

discharge 36 

discharge, monthly 37 

gage heights 35-36 

rating tables 36 

DUlon, Mont.: 

description. 37 

discbarge 37 

gagehelghts 38 

Belle Fourche project, views at 282 

BeUeviUe, Mont., 
Teton River near: 

description 8^00 

discbarge 90 

discharge, monthly 91 

gagehelghts 90 

rating table 90 

Willow Creek at: 

discharge 291 

Big Bend, N. Dak., 
Heart River at: 

discharge 298 

Big Bordeaux Creek: 

discharge 293 

Bighorn River near— 
Hardin, Mont.: 

description 182-183 

discharge 183 

discharge, monthly 185 

gage heights 18^-184 

ratingUblcs 184-185 t 

Bighorn River basin: I 

description 178-180 | 

miscellaneous measurements 292 

stream flow '■ 180-201 

Big Muddy Creek at— 
Big Muddy, Wyo.: 

discharge 294 

Big Muddy River basin: 

stream flow 141 

Big Muddy River near— 
Culbertson, Mont.: 

description 141 

discharge 141 

gage heights 141 

Big Timber Creek (North Fork) near- 
Big Timber, Mont.: 

description 151 

discharge 151 

discharge, monthly 153 

gagehelghts 151-152 

rating Ubles 152-153 

Big Timber Creek (South Fork) near- 
Big Timber, Mont.: 

description 153 

discharge 154 

ischarge, monthly 155 

age heights 154-155 

itingtabfcss 155 



Big Wind River at or i 

Riverton, Wyo.: Pige. 

description 180 

discharge isi 

discharge, monthly 182 

gagehelghts igi 

rating tables. la 

Stagger's ranch, Wyo.: 

discharge 2» 

Birch Creek near— 

Dupuyer, MonU 

description gs 

discharge SS 

discharge, monthly 87 

gagehelghts g^-86 

rating tables. 86 

Black Hills ditch at^ 

Tolland, Colo.: 

discharge 296 

Black Hills ditch mouth, Colo., 

Jenny Creek near: 

discharge 296 

Bhie River at— 

Beatrice, Nebr.: 

discharge 296 

Crete, Nebr.: 

discharge 296 

WUber, Nebr.: 

diadiarge 296 

Boetwick, Nebr., 

Republican River at: 

description 284 

discharge 285 

discharge, daily 287 

discharge, monthly 287 

gagehelghts 255-286 

rating tables. 286 

Boolder, Colo., 

Fonrmile Creek at: 

discharge 286 

Boolder Co. ranch. 

North Bonkler Creek at: 

discharge 296 

Boukler Oeek at or near— 

Boulder, Colo.: 

description 278-279 

discharge 280,295 

discharge, monthly 282 

gagehelghts 281 

rating tables. 282 

Contact, Mont: 

discharge 292 

McLeod, Mont.: 

discharge 292 

Orodell, Cok>.: 

description 275 

discharge 276 

discharge, daily 278 

discharge, monthly 278 

gagehelghts 276-277 

rating table 277 

Boulder River ( East Fork; near— 

McLeod, Mont: 

description 156 

discharge 156 

discharge, monthly 158 

gagehelghts 156-157 

rating tables. ./^ j..... 157 
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Boulder River (West Fork) at or near— 

Brufleys, Mont.: Page. 

description 158 

discharge 1» 

discharge, monthly 163 

gage heights 16^161 

ratingtable 162 

IfcLeod, Mont: 

description 163 

discharge 163 

discharge, monthly 165 

gage heights 163-164 

raUng tables 164-165 

Bowdoin, Mont, 

Beaver Creek overflow near: 

description 124 

gage heights 124 

Box Elder Creek at— 
Carey hnrst, Wyo.: 

discharge 294 

Bridgeport, Nebr., 

North Platte River at: . 

discharge 294 

Broncho, N. Dak., 
Knire River at: 

description 210 

discharge 210 

discharge, daily 212 

discharge, monthly 213 

gage heights 211 

raUng tables 212 

Browning, Mont., 

Milk River (South Fork) near: 

description 106 

discharge 106 

discharge, month ly 108 

gage heights 107 

rating tables 108 

Bmileys, Mont, 

Boalder River (West Fork) near: 

description 158 

discharge 159 

discharge, monthly 162 

gageheighto 15H61 

ratingtable 162 

BoU Lake Creek at— 
J. K. ranch, Wyo.: 

discharge 292 

C. 

Oaehe la Poadre River, reservoir site on, 

view of 250 

Oaonon Ball River at— 
Stevenson, N. Dak.: 

description 217-218 

discharge 218 

discharge, monthly 220 

gage heights 218-219 

ratingtable 219 

Cannon Ball River basin: 

description 217 

gaging station 217 

miscellaneous measurements 293 

stream flow 217-220 

Cannon Ball River (North Fork) at— 
Mott, N. Dak.: 

discharge 293 



Cannon Ball River (North Fork) at— Con. 

New England, N. Dak.: Page. 

discharge 293 

Careyhurst, Wyo.: 

Box Elder Creek at— 

discharge 294 

Cascade, Mont.: 

Missouri River at— 

description 38 

discharge 38 

discharge, monthly 41 

gage heights 39 

rating tables 40 

Gasper Creek at— 

Casper, Wyo.: 

discharge 294 

CasselSyColo., 

South Platte River (North Fork) at: 

description 268 

discharge 268,294 

discharge, monthly 260 

gagehelghts 268 

ratingtable 260 

Chadron Creek: 

discharge ^ 293 

C»>andler, E. F., work of. 29 

Chatfleld, C. L., work of. 29 

Cherry Creek at— 

Denver, Colo.: 

discharge 295 

Chinook, Mont, 

Cook canal near: 

description 129 

discharge 130 

discharge, monthly 131 

gagehelghts 130 

Fort Belknap canal near: 

description 134 

discharge 136 

d Ischarge , monthly 136 

gage heights 136 

description 131 

discharge 131 

discharge, monthly 132 

gage heights 131 

Milk River (North Fork) near: 

description 120 

discharge 120-121 

discharge, dally 123 

discharge, monthly 123 

gagehelghts 121-122 

rating table 122 

Milk River (West Fork) at: 

description 117-118 

discharge 118 

discharge, daily 119 

discharge, monthly 120 

gage heights 119 

Paradise Valley Canal near: 

description 128 

discbarge 128 

discharge, monthly 129 

gage heights 129 

Winter- Anderson canal near: 

description 136 

discharge 136 

discharge, monthly 137 

gage heights f^'r\r\riW 
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Chugwater Creek at— 

Chugwater, Wyo.: Page, 

discharge 2M 

Diamond, Wyo.: 

discharge 2M 

Clancy, Mont.— 

Lump Oulch Creek near: 

description 45 

discharge 45 

gage heights 46 

Prickly Pear Creek at: 

description 43 

discharge 43 

gage heights 44 

Clark Fork at— 

Fromberg, Mont.: 

description 172 

discharge 173 

discharge, monthly 175 

gage heights 173-174 

rating Ubles 174 

Clear Creek at or near— 

Forkscreek, Colo.: 

description 271-272 

discharge 272 

discharge, dally 274 

discharge, monthly 275 

gage heights 273 

rating tables 274 

Golden, Colo.: 

discharge 272,295 

Clear Creek (North Fork) at— 

Forkscreek, Colo.: 

discharge 295 

Clear Creek (South Fork) at— 

Forkscreek, Colo.: 

discharge 295 

Clemons, Mont., 

Dearborn River near: 

description 48 

discharge 49 

gage heights 49 

Falls Creek near: 

description 49-50 

discharge 60 

gage heights 50 

springs at: 

discharge 291 

Cody, Wye, 

Shoshone River at: 

description 194 

discbarge 194 

discharge, monthly 197 

gage heights 1 95 

rating tables 196 

Colorado, cooperation of 29 

Columbus, Nebr., 

Loup River at: 

descri ption 245 

discharge 240 

gage heights 246-247 

Platte River at: 

description 242 

discharge 242 

discharge, monthly 245 

gage heights 243 

rating tables 244 



Contact, Mont, 

Boukler Creek at: Page. 

discharge '.... 292 

Continental divide, view of 250 

Cook canal near- 
Chinook, Moot: 

deacripUon 120 

discharge 130 

discharge, monthly 131 

gage heights 130 

Cooperation, credit for 29 

Corbett dam, Wyo., ' 
Shoshone River at: 

description 197 

discharge, monthly ISB 

gage heights 198 

raUng table 198 

view 196 

Creighton, Nebr., 
Batiie Creek at: 

discharge 294 

Crete, Nebr., 
Blue River at: 

discharge 296 

Crow Creek at— 

Fort Russell, Wyo.: 

discharge 296 

Crowheart, Wyo., 

Dinwoodie Creek at: 

discharge 292 

Dry Creek at and near: 

discharge 292 

Culbertson, Mont., 

Big Muddy River near: 

description 141 

discharge 141 

gage heights 141 

Current meter, description of 19-20 

use of 18,30-21 

views of .* 20 

Current-meter stations, views of 18, 20 

Curves, discharge, figures showing 23, 24 

Cutbank Creek at— 
Cutbank, Mont.: 

description 73 

discharge 74 

discharge, daily 76 

discharge, monthly 76 

gage heights 74-75 

rating tables 75 

D. 

Dead Horse Creek: 

discharge 293 

Dearborn River basin: 

description 48 

gaging stations < 48 

stream flow 48-50 

Dearborn River near— 
Clemons, Mont.: 

description 48 

discharge 49 

gageheights 49 

Deer Creek at— 
Olenrock, Wyo.: 

discharge 294 

Definitions, statements of 13 
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Denver, Colo., 

Cherry Creek at: Page. 

discharge 295 

Diamond, Wyo., 

Chngwater Creek at: 

discharge 294 

DiUon, Mont., 

Beaverhead River at: 

description 37 

discharge 37 

gage heights 38 

Dinwoodie Creek at— 
Crowheart, Wyo.: 

discharge 292 

Discharge, computation of. 21-27 

carves for, figure showing 23,24 

Discharge measurements, nature of 15, 16 

Dobeon, Adna, work of 30 

Doboon, A. A., work of 30 

Dogtooth Creek near- 
Stevenson, N. Dak.: 

discharge 293 

Douglas, Wyo., 

La Prele Creek at: 

discharge 294 

Drainage, stream flow and 9-10 

Drainage basins, list of 10 

Dry Creek at and near— 
Crowheart, Wyo.: 

discharge 292 

Duck Lake Creek at— 
Geneva Park, Colo.: 

discharge 294 

Dupuyer, Mont., 
Birch Creek near: 

description 85 

discharge 85 

discharge, monthly 87 

gage heights 86-86 

rating tables 86 

Dupuyer Creek at: 

descri ptlon 87 

discharge 87 

discharge, monthly 89 

gageheights 88 

ratingtables 88 

£. 
Eagle Creek: 

discharge 293 

East Helena, Mont., 

I*rickly Pear Creek near: 

description 44 

discharge 44 

gageheights 46 

EUchom reservoir site, view of. 250 

Elkhom River (North Fork) at^ 
Norfolk, Nebr.: 

discharge 294 

Pierce, Nebr.: 

discharge 294 

Equivalents, list of 14-15 

F. 
Fairbury, Nebr., 

Little Blue River near: 

description 287-288 

discharge 288 

disdiarge, daUy 289 



Fairbury. Nebr.— Continued. 

Little Blue River near— Continued. Page. 

discharge, monthly 289 

gageheights 288 

ratingtables 289 

Falls Creek near— 
Clemons, Mont.: 

description 49-50 

discharge 50 

gageheights, 60 

Family, Mont., 

Badger Creek near: 

description 82 

discharge 82 

discharge, monthly 84 

gage heights 82-83 

rating tables 83-«4 

Two Medicine River at: 

description 79 

discharge 79 

discharge, monthly 81 

gage heights 79-80 

rating tobies 80-81 

Fetterman, Wyo., 
La Prele Creek at: 

discharge 294 

Field practice, methods of 16-21 

Firehole River, cascade on, view of 30 

Float method, description of 19 

Flood prevention, stream flow and 10 

FoUansbee, Robert, work in charge 29, 30 

Ford Creek near— 
Augusto, Mont.: 

description 66 

discharge 66 

discharge, monthly 68-60 

gage heights 67 

rating toble 68 

Forest service, cooperation of 29 

Forkscreek, Colo., 
Clear Creek at: 

description 271-272 

discharge 272 

discharge, dally 274 

discharge, monthly 275 

gage heights 273 

rating tobies 274 

Clear Creek (North Fork) at: 

discharge 295 

Clear Creek (South Fork) at: 

discharge 295 

Fort Belknap canal near- 
Chinook, Mont., 

description 134 

discharge 135 

discharge, monthly 136 

gage heights 135 

Fort Morgan, Colo., 

South Platte River at: 

discharge 294 

Fort Russell, Colo., 
Crow Creek at: 

discharge 296 

Fort Washakie, Wyo., 
Little Wind River at: 

description 186 

discharge 186 

gageheights 186 
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Fort Washakie, Wyo.— Continued. 

Sage Creek near: Page. 

discharge 292 

Fourmile Creek at— 
Boulder, Colo.: 

discharge 2W 

Sunahine, Colo.: 

discharge »6 

Fraser, Mont., 

Little Porcupine Creek near: 

description 138 

discharge 138 

gage heights 138 

Freeman, W. B., work In charge of »,30 

Fremont, Nebr., 
Platte River at: 

discharge 294 

From berg, Mont., 
Clark Fork at: 

description 172 

discharge 173 

discharge, montiily 175 

gage heights 173-174 

rating tables 174 

O. 

Gage heights, nature of 16 

Gaging stations, classiflcatioo of 22-27 

description of 18 

Gasconade River basin: 

description 200 

gaging stations 200 

stream aow 291 

Gasconade River (Piney Fork) near- 
Houston, Mo.: 

description 201 

discharge 291 

gageheighU... 291 

Geneva Creek at or near- 
Geneva Park, Colo.: 

discharge 294 

Grant, Colo.: 

description 269-270 

discharge 270,294 

discharge, monthly 271 

gage heights 270 

rating table 270 

Geneva Park, Colo., 
Duck Lake Creek at: 

discharge 294 

Geneva Creek at: 

discharge 294 

Glendlve, Mont., 

Yellowstone River at: 

description 148-149 

discharge, monthly 150 

gage heights 149-150 

rathig table 150 

Glenrock, Wyo., 
Deer Creek at: 

discharge 294 

Golden, Colo., 

Clear Creek at or near: 

discharge 272,295 

GoldhUl,Colo., 

Left Hand Creek near 

discharge 296 



Grand River at— 

Haley, N. Dak.: Fice. 

description 2» 

discharge 2» 

gageheigfats 221 

Grand River basin: 

stream flow 2a>-2n 

Grant, Colo., 

Geneva Creek near: 

description 369-270 

dtsefaiMrse 270,2M 

disdiarge. moothly 271 

gageheigfats SO 

rating table 270 

Scott-Gomer Creek at: 

discharge » 

South Platte River (North Fork) at: 

dlsehaige 9i 

Threemile Creek at: 

disctiarge 2» 

Guernsey, Wyo., 

North Platte River at: 

descriptkm 230-231 

discharge 231 

discharge, daUy ©4 

discharge, monthly 234 

gagebeights 232 

ratingtable 333 

H. 
Haley, N. Dak., 
Grand River at: 

description 2» 

discharge 230 

gage heights.. V 220 

Hardin, Mont., 

Bighorn River near 

description 18M83 

discharge 183 

discharge, monthly 185 

gageheigfats 183-184 

rating Ubles 184-185 

Harlem, Mont., 

Agency ditcfa nean 

description 133 

discharge 133 

gageheigfats 134 

Harlem canal near- 
Zurich, Mont.: 

description 132 

discharge 132 

discharge, monthly 133 

gage heights 132 

Harlowton, Mont., 

American Fork near 

descripUon l® 

discharge 1<» 

discharge, montfaly 102 

gage heights 101 

rating Ubles KB 

Lebo Creek near: 

description 103 

discharge 108 

gage heights lOJ-104 

Musselshell River at: 

description 94-95 

discharge 95 
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Harlowton, Mont.— Contlnaed. 

MuaseJshell River at— Continued. Page. 

discharge, daUy 96 

dischaige, monthly 96 

gage heights..... W 

zBting tables....*. 95 

Hayre, Mont., 
Milk River at: 

description 108-109 

dischafge j- 109-110 

discharge, daily 111-112 

discharge, monthly 112 

gage heights 110-111 

Heart River basin: 

description 211 

gaging station 21 1 

misoellaneoas measurements 293 

stream flow 211-216 

Heart River at or near- 
Big Bend, N. Dak.: 

discharge 293 

Mandan, N. Dak.: 

discharge 293 

Rlchardton, N. Dak.: 

description 214 

discharge 214 

discharge, monthly 216 

ga^ heights 216 

raUng table 216 

Helena, Mont, 

Sevenmile Creek near: 

description 47 

discharge 48 

gagebeights 48 

Tenmile Creek near: 

description 46 

discliarge 46 

discharge, monthly 47 

gage heights 47 

raUngtable 47 

Henshaw, F. F., workof 30 

Hessie, Colo., 

Middle Boulder Creek (North Fork) at: 

discharge. . ., 295 

Hinsdale. Mont., 
MUk River at: 

description 110 

discharge 1 10 

discharge, monthly 117 

gage heights 117 

rating table 117 

Rock Creek canal near: 

description 137 

discharge 137 

gage heights 137 

Rock Creek near: 

description 125 

discharge 125 

discharge, monthly 126 

gage heights 125 

rating table 120 

Houston, Mo., 

Gasconade River (Piney Fork) near: 

description 291 

discharge 291 

gage heights 291 

Huch, A. F., workof 29 



Hudson, Wyo., 

Little Popo Agle River at or near: Page. 

description 191-192 

discharge 192,292 

discharge, monthly 194 

gagebeights 192-193 

rating tables 19a 

Popo Agle River at: 

discharge 292 

Huntley. Mont.. 

Pryor Creek at: 

description 175 

discharge 176 

discharge, monthly 177 

flood, view 144 

gagebeights 176-177 

rating table 177 

Yellowstone River at: 

description 144 

discharge 144 

discharge, monthly 146 

gagebeights 145 

rating table 146 

Huntley project, viewson 144 

I. 

Ice, measurements under 21,27 

Indian Creek: 

discharge 293 

Indian Creek (East Fork): 

discharge 293 

Indian Creek (West Fork): 

discliarge 293 

Interstate canal, viewson 224,226 

Investigations, authority tor 7 

purposes of 9-10 

scope of 8-9 

Irrigation, stream flow and 

J. 
Jasper Creek mouth, 

Middle Boulder Creek (South Fork) near: 

discharge 295 

Jasper Creek reservoir. 

Middle Boulder Creek (South Fork) near: 

discbarge 295 

Jenny Creek near- 
Black Hills ditch, Colo.: 

discharge 296 

J. K. ranch, Wyo., 
Bull LAke Creek at: 

discharge 292 

Meadow Creek at: 

discharge 292 

WiUow Creek at: 

discharge 292 

Julesburg, Colo., 

South Platte River near: 

description 265-266 

discharge 266 

discharge, monthly 267 

gage heights 266-267 

rating tables 267 

Junction, Mont., 

Yellowstone River at: 

description 146-147 

discharge 147 
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Junction, Mont.— Continued. 

Yellowstone River at— Continued. Page. 

discbarge, monthly 148 

gage heights 1 47 

raUng table 148 

K. 

Kansas River basin: 

description 282-284 

gaging stations 284 

miscellaneous measurements 296 

stream flow 284-289 

Keplers Cascade, view of 30 

Kersey, Colo.: 

South Platte River near- 
description 259-200 

discharge 260.262 

discharge* daily 264 

discharge, monthly 265 

gage heights 261,263 

rating table 262,264 

Knife River at- 
Broncho, N. Pak., 

description 210 

discharge 210 

discharge, dally 212 

discharge, monthly 213 

gage heights 211 

rating tablee 212 

Knife River basin: 

description 209 

gaging station 209 

stream flow 209-213 

L. 

Lander, Wyo.: 

Baldwin Creek at— 

discharge 292 

Popo Agie River near: 

discharge •. 292 

Popo Agle River (North Fork) at: 

discharge 292 

Squaw Creek at: 

discharge 292 

La Prele Creek at— 
Douglas, Wyo.: 

discharge 294 

Fetterman, Wyo.: 

discharge 294 

Lebo Creek near— 
Harlowton, Mont.: 

description 103 

discharge 103 

gage heights 103-104 

Left Hand Creek at or near— 
Ooldhill, Colo.: 

disch arge 296 

Ward, Colo.: 

discharge 296 

Lima, Mont., 

Red Rock River at: 

description 33 

Tcharge 33 

barge, monthly 34 

i heights 34 

ig table 34 



Little Blue River near— 

Falrbury, Nebr.: Page. 

description 287-288 

discharge as 

discharge, dally 2» 

discharge, monthly 2» 

gage heights 288 

rating tables 2SB 

Little Bordeaux Creek: 

discharga 293 

Little Heart River at- 
Little Heart. N. Dak.: 

discharge 2S3 

Little Missouri River at— 
Medora. N. Dak.: 

description 305 

discharge 206 

discharge, monthly 209 

gage heights 207 

rating tables 208 

Little Missouri River basin: 

description 205-206 

gaging stations 206 

stream flow 206-209 

Little Muddy River basin: 

description 201-208 

stream flow 202-206 

Little Muddy River near— 
Williston. N. Dak.: 

description 302 

discharge 208 

discharge, monthly 204-205 

gage heights 208-2M 

rating table 204 

Little Popo Agie River at or near- 
Hudson. Wyo.: 

description 191-192 

discharge 192,292 

discharge, monthly 194 

gage heights 192-193 

rating tables 19S 

Little Porcupine basin: 

stream flow 138 

Little Porcupine Creek near— 
Fraser. Mont: 

description 138 

discharge 138 

gage heights 138 

Little Wind River at or near— 
(above) Arapahoe, Wya: 

description 186 

discharge.' 186 

discharge, monthly 188 

gage heights 187 

rating tables 188 

(below) Arapahoe, Wyo.: 

description 1» 

discharge 189 

discharge, monthly 191 

gage heights 190 

rating tables 191 

Fort Washakie, Wya: 

description 185 

discharge 186 

gage heights 186 

Longmont. Colo., 

St. Vralns Chreek at: 

discharge 295 
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Loe Angeles, Cal., rating station at, view of. . . 18 
Loop River at— 
Cohimbns, Nebr.: 

description 245 

discharge 246 

gage heights 24^247 

Lamp Golch Creek near- 
Clancy, Mont: 

description 45 

discharge 45 

gageheights 46 

Lynch, Nebr.— 
Ponca Creek at: 

discharge 294 

M. 

IfcLeod, Mont.- 
Boukler Creek at: 

discharge 292 

Boulder River (East Fork) near: 

description 156 

discharge 156 

discharge, monthly 158 

gageheights 156-157 

rating table 157 

Boolder River (West Fork) at: 

description 163 

discharge 163 

discharge, monthly 165 

gageheights 163-164 

raUng tables 164-165 

Malta, Mont.- 
MUk River at: 

description 113 , 

discharge 113 

discharge, daily 115 

discharge, monthly 116 

gageheights 114 

rating Uble 115 

MsDdan, N. Dak.- 
Heart River at: 

discharge 293 

Marias River basin: 

description 72-73 

gaging station 73 

stream flow 73-91 

Marias River near- 
Shelby. Mont.: 

description 76-77 

discharge 77 

discharge, daily 78 

discharge, monthly 78 

discharge curves, chart 24 

gageheights 77 

rating Ubles 78 

Marquette, Wyo.— 

Shoshone River (North Fork) at: 

discharge 292 

Shoshone River (South Fork) at: 

description 199 

discharge 199 

discharge, dally 201 

discharge, monthly 201 

gageheights 199-206 

ratingtables 200 

31260— IRR 246—10 20 



Page. 
Marshall, Colo., 

South Boulder Creek at: 

discharge 296 

Marttaisdale, Mont., 

Musselshell River (North Fork) near: 

descriptton 92 

discharge 92 

discharge, monthly 94 

gageheights 93 

rating table 94 

Musselshell River (South Fork) near: 

description 98 

discharge 98 

discharge, monthly lOO 

gageheights 98-99 

ratingtables 99 

Mathers, J. G., work of 30 

Matheson canal near- 
Chinook. Mont.: 

description 131 

discharge 131 

discharge, monthly 132 

gageheights 131 

Meadow Creek at— 
J. K. ranch, Wyo.: 

discharge 292 

Medora, N. Dak.. 

Little Missouri River at: 

description 206 

discharge 206 

discharge. moDthly 209 

gage heights 207 

rating tables 208 

Meeker, R. I, work of * 29 

MelvUle. Mont.. 

Sweetgrass Creek above: 

description 165-166 

discharge 166 

discharge, daily 168 

discharge, monthly 169 

gageheighu 166-167 

ratingtables 167-168 

Sweetgrass Creek below: 

description 169 

discharge 16» 

discharge, daily 171 

discharge, monthly 172 

gage heights 170 

rating tables 171 

Middle Boulder Creek (North Fork) at— 
Hessie, Colo.: 

discharge 296 

Middle Boulder Creek (South Fork) near- 
Jasper Creek mouth: 

discharge 295 

Jasper Creek reservoir: 

discharge 295 

MUford. Wyo., 

Popo Agie River (North Fork) at: 

discharge 292 

Milk River at— 
Havre. Mont.: 

description 108-109 

discharge 109-110 

discharge, daUy 111-112 

discharge, monthly 112 

gageheights 110-111 
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MUk River at— Continued. Pas*. 

Hinsdale, Mont.: 

deacciptkm 116 

diacharce 116 

diacharse, monthly 117 

gasebeichts 117 

rating Uble 117 

Malta, Mont.: 

description 113 

discharge 113 

discharge, daUy 115 

discharge, monthly 116 

gage heights 114 

ratingtable, 115 

Milk River basin: 

canals 127-137 

description 104-105,127 

gaging stations 106,128 

stream flow 106-127 

MUk River (North Fork) near- 
Chinook, Mont.: 

description 120 

discharge 120-121 

discharge, daily 123 

discharge, monthly 123 

gage heights 121-122 

rating Uble. 122 

Milk River (South Fork) near- 
Browning, Mont: 

description 106 

discharge 106 

discharge, monthly 108 

gage heights 107 

rating tables 108 

Milk River (West Fork) at- 
Chinook, Mont.: 

description 117-118 

discharge 118 

discharge, daily 119 

discharge, monthly 120 

gage heights 119 

Miner's inch, deQnition of H 

Miscellaneous measurements: 

Bighorn River basin 292 

Cannon Ball River basin 293 

• Heart River basin 293 

Kansas River basin 290 

minor Missouri River drainage In 

Nebraska 294 

Niobrara River basin 293 

Nonh Platte River basin 294 

Platte River basin 294 

South Platte River basin 294-29ti 

Vpper Missouri River basin 291 

White River basin 293 

Yellowstone River basin 292 

Missouri River at or near— 
Cascade, Mont.: 

description 38 

discharge 38 

discharge, monthly 41 

gage heights 39 

rating tables **0 

'VlUiston, N. Dak.: 

description *l 

discharge *1 

discharge, monthly ^ 

pgeheights ^'^ 

^^iingtable ^ 



Missouri River basin (proper): Pa«e. 

description 31-» 

gaging stations 32 

miscellaneous measurements 291. 2M 

stream flow 33-42 

Missouri River drainage: 

description 30-31 

mlaoeUaneous measurements 291-296 

stream flow 31-296 

MltcheU, Nebr., 

North Platte River near: 

description 2M-35 

discharge 23S 

discharge, daily 23: 

discharge, monthly 237 

gage heights 235-236 

rating Ubles. » 

Mollies Fork, interstate canal waste at, view 

oC 2K 

Montana, cooperation of 29 

Monl800,Cok>., 
Bear Creek at: 

discharge 295 

Mott, N. Dak., 

Cannon Ball River (North Fork) at: 

discharge 293 

MuaselsheU River at or near— 
Harlowton, Mont.: 

deacription 9*-« 

discharge * 

discharge, daily 5* 

discharge, monthly 96 

gage heights 95 

rating tables 96 

Shawmut, Mont.: 

description 97 

discbarge 97 

gageheights 91 

Musselshell River basin: 

description 91-82 

gaging stations 82 

stream flow 92-104 

Musselshell River (North Fork) near— 
Martlnadale, Mont.: 

description 92 

discharge 92 

discharge, monthly 94 

gage heights 93 

rating table 94 

Musselshell River (South Fork) near- 
Martinsdale. Mont.: 

description 98 

discbarge 98 

discharge, monthly 100 

gageheights 98-99 

rating tables 99. 

I ^* 

Nashua, Mont., 

Porcupine Creek at: 

description 126-127 

' discharge 127 

gage heights 127 

! Navigation, stream flow and 9 

, Nebraslca, cooperation of 29 

I Nehawka, Nebr., 

I Weeping Water Creek at: 

I discharge 294 
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New England, N. Dak., 

Cannon Ball River (North Fork) at: Page, 
discharge 293 

Niobrara, Nebr., 
Baxile Creek at: 

discharge 294 

Verdigrit Creek at: 

discharge 293 

Niobrara River basin: 

description 221-222 

gaging stations 222 

miscellaneous measurements. 293 

stream flow 222-223 

Niobrara River near- 
Spencer. Nebr.: 

description 222 

discharge 222 

gage heights 223 

Norfolk. Nebr., 

Elkhom River (North Fork) at: 

discharge 294 

North Boulder Creek at— 
Boulder Co. ranch: 

discharge 295 

North Platte, Nebr.. 
South Platte River at: 

discharge 294 

North Platte project, views at 224,226 

North Platte River at or near- 
Bridgeport, Nebr.: 

discharge 294 

Guernsey. Wyo.: 

description 230-231 

discharge 231 

discharge, dally 234 

discharge, monthly 234 

gage heights 232 

rating tables 233 

Mitchell, Nebr.: 

description 234-235 

discharge 235 

discharge, daily 237 

discharge, monthly 237 

gage heights 235-236 

rating tables 236 

North Platte, Nebr.: 

description 237-238 

discharge 238 

discharge, daily 239-240 

discharge, monthly 240 

gage heights 238-239 

Pathfinder, Wyo.: 

dam , view 224 

description 227 

discharge 227 

discharge, monthly 230 

gage heights 228-229 

rating table 229 

North Platte River basin: 

description 22^-226 

gaging stations 226-227 

miscellaneous measurements 294 

stream flow 227-240 

O. 

Oak Creek: 

discharge 294 

Office practice, methods of 21-27 



OrodeU, Colo., 

Boulder Creek at: Page. 

description 276 

discharge 276 

discharge, dally 278 

discharge, monthly 278 

gage heights 276-277 

rating table 277 

P. 

Padgett, H. D., work of 30 

Paradise Valley, canal near- 
Chinook, Mont.: 

descript Ion 128 

discbarge 128 

discharge, monthly 129 

gage heights 129 

Pathfinder, Wyo., 

North Platte River at: 

dam, view 224 

description 227 

discharge 227 

discharge, monthly 230 

gage heights 228-229 

rating table 229 

Perigo ditch at— 
Rollinsvllle, Colo.: 

d Iscbarge 296 

Pierce, Nebr., 

Elkhom River (North Fork) at: 

discharge 294 

Plerson, J. B., work of 29 

Plney Fork. See Gasconade River (Plney 

Fork). 
Platte River at— 
Columbus, Nebr.: 

description 242 

discharge 242 

discharge, monthly 245 

gage heights 243 

rating Ubles 244 

Fremont. Nebr.: 

discharge 294 

Platte River basin: 

description 223 

m iscellaneous measurements 294 

stream flow 223-282 

Platte River basin (proper): 

description 241 

gaging stations 241-242 

stream flow 242-247 

Plum Creek at— 
Sedalla. Colo.: 

discharge 295 

Toluca, Colo.: 

discharge 295 

Ponca Creek at— 
Lynch. Nebr.: 

discharge 294 

Spencer, Nebr.: 

discharge 294 

Poplar Creek basin: 

stfpamflow 140 

Poplar Creek near- 
Poplar. Mont.: 

description 140 

discharpe 140 

gage heights 140 
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Shelby, Mont.— Continued. 

Marias River near— Ck>ntinaed. Page. 

discharge, monthly 78 

discharge curves, chart 24 

gagehelghts 77 

rating table 78 

Shoshone project, viewsat 180,196 

Shoshone River at— 

Cody, Wyo.: 

description IW 

discharge IM 

discharge, monthly 197 

gagehelghts 196 

rating tables 196 

Corbett dam, Wyo.: 

description 197 

discharge, monthly 198 

gagehei^ts 198 

ratlngtable 198 

vtew 196 

Shoshone River (North Fork) at— 

Marquette, Wyo.: 

discharge 292 

Shoshone River (South Fork) at— 

Marquette, Wyo.: 

description 199 

discharge 199 

discharge, daily 201 

discharge, monthly 201 

gagehelghts 199-200 

rating tables 200-201 

Slope method, description of 16 

Smith Creek near- 
Augusta, Mont.: 

description 69 

discharge 69 

discharge, monthly 72 

discharge curves, chart 23 

gagehelghts 70 

rating tables 71 

Smith River at— 

Truly, Mont.: 

description 50 

discharge 51 

discharge, monthly 52 

gage heights 51 

rating table 51 

Smith River bashi: 

stream flow 50-52 

South Boulder CIreek at— 

MarshaU, Colo.: 

discharge 296 

Tolland, Colo.: 

discharge 296 

South Platte, O)lo., 

South Platte River (North Fork) at: 

discharge 294 

South Platte River at or near— 

Fori Morgan, Colo.: 

discharge 294 

Juksburg, Colo.: 

description 265-266 

discharge 266 

discharge, monthly 267 

gagehelghts 266-267 

latingtables 267 



South Platte River at or near— Continued. 

Kelsey, Colo.: Page. 

description 25ft-260 

discharge 260,262 

discharge, daily. 264 

discharge, monthly 265 

gage heigh ts 261, 263 

rating tables 282.264 

North Platte, Nebr.: 

discharge 294 

South Platte, Colo.: 

description 255-256 

discharge 256 

discharge, daily 258 

discharge, monthly 259 

gagehelghts 257 

rating tables 258 

TTnlon, Colo.: 

discharge 294 

South Platte River basin: 

description 247-250 

gaging stations 261 

miscellaneous measurements 294-296 

stream flow 251-282 

South Platte River (North Fork) at— 

Cassels, Colo.: 

description 268 

discharge 268,294 

discharge, monthly 260 

gage heights 268 

rating table 280 

Grant, Colo.: 

discharge 294 

South Platte, Colo.: 

discharge .^. 294 

South Platte River (South Fork) at— 

South Platte, Colo.: 

description 251-252 

discharge 262 

discharge, daily 254 

discharge, monthly 255 

gage heights 262-253 

rating tables 253-254 

Spencer, Nebr., 

Niobrara River near: 

description 222 

discharge 222 

gage heights 223 

Ponca Creek at: 

discharge 294 

Squaw Creek at— 

Lander, Wyo.: 

discharge 292 

Stagner's ranch, Wyo., 

Big Wind River at: 

discharge 292 

Stevens, G. C, work of 30 

Stevenson, N. Dak., 

Cannon Ball River at: 

description 217-218 

discharge 218 

discharge, monthly 220 

gagehelghts 218-219 

rating table 219 

Dogtooth Creek near: 

discharge 293 

Stewart, J. B., work of 29 
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Stewart, J. E., work of 29,30 

Stream measurementa, accuracy of 27-28 

data of, use of 28-29 

methods of 16-21 

San River at— 

Sun River, Mont.: 

description 56 

discharge 56 

discharge, daily 59 

discharge, monthly 5»-60 

gage heights 57 

rating tables 58 

Sun River basin: 

description 52-A3 

gaging stations 53 

stream flow 53-72 

Sun River canyon, view in 52 

Sun River (North Fork) near- 
Augusta, Mont.: 

description 53 

disdiarge 54 

discharge, monthly 56 

gage heights 54-*5 

rating tables 55 

Sun River (South Fork) at— 
Augusta, Mont.: 

description 60 

discharge 60 

discharge, monthly 62-63 

gage heights 61 

rating tables 62 

Sunshine, Colo., 
Boulder Creek at: 

discharge 295 

Swamps, drainage of, stream flow and 9-10 

Sweetgrass Creek near— 
(above) Melville. Mont.: 

description 165-166 

discharge 166 

discharge, dally 168 

discharge, monthly 160 

gage heiphts 166-167 

rating tables 167-168 

(below) Melville. Mont.: 

destTlptlon 169 

discharge 169 

diseharpe. daily 171 

discharpe. monthly 172 

gage heights 170 

rating tables 171 

T. 

Tables, explanation of l.Wia 

Tenmile Crwk near- 
Helena, Mont : 

de^rlplion 40 

df^'Iiarcc 46 

dls*harcv. monthly 47 

pict* heiirht? 47 

nuitK t.tMe 47 

.detinitioiisof 14-15 

l\er novir - 
rlew. Mont : 

«cripiion 89-91^ 

scharge g^) 



Teton River near— Cootiniied. 
Believlew, Mont.— Continued. 

disdiarge, monthly 11 

gageheigfato » 

ratingtable 90 

ThreemOe Creek at— 
Grant, Cola: 

discharge 2M 

ToUand. Colo., 

Black Hills ditch at: 

discharge 296 

Continental divide near: 

view 250 

Sooth Boulder Creek at: 

discharge 296 

Tohica, Colo.. 

Plum Creek at: i 

diaeharge 29S 

Trout Creek at— 

Wind River, Wyo.: 

discharge 298 

Truly, Mont. 

Smith River at: 

description 50 

discharge 51 

discharge, monthly 52 

gage heights 51 

ratingtable 51 

Two Medicine River at— 
Family. Mont: 

description 79 

discharge 79 

discharge, monthly 81 

gage heights 79-80 

rating tables 80-81 

U. 
Union. Colo., 

South Platte River at: 

discharge 2C4 

V. 

Velocity method, description of. 17-21 

Verdigris Creek at— 
Niobrara, Nebr.: 

discharge 293 

Verdigris, Nebr.: 

discharge 293 

W. 
Wahoo CYeek at— 
Ashland, Nebr: 

discharge 294 

Walters, M. I., work of 30 

Ward. Cola, 

Left Hand Creek near: 

discharge 296 

^^'ater power, stream flow and 9 

Water supply, stream flow and 9 

Weather Bureau, coopnation of 29 

Weeping Water Creek at— 
Xehawka, Nebr.: 

discharge 294 

We;r method, description of 16-17 

White River: 

discharge 293 
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White River basin: Page. 

miaoeUaneous measuranieiits. 293 

WUber, Nebr., 
Blue River at: 

discharse 299 

WilllstoD, N. Dak., 

Little Muddy River near: 

description 202 

discharge 203 

discharge, monthly 204-205 

gage heights 203-204 

rating table 204 

Missouri River near: 

description 41 

discharge 41 

discharge, monthly 42 

gage heights 42 

rating table 42 

Wilknr Creek at or near- 
Augusta, Mont.: 

description 63 

discharge 63 

discharge, monthly 65-66 

gage heights 64 

rating tables 65 

BelleviUe, Mont.: 

discharge 291 

WiUov Creek at- 
J. K. ranch, Wyo.: 

discharge 292 

Wind River, Wyo., 
Trout Creek at: 

discharge 292 

Winter- Anderson canal near- 
Chinook, Mont.: 

description 136 

discharge 136 

discharge, monthly 137 

gage heights 136 

Wolf Creek at^ 

Wolf Point, Mont.: 

description 139 

discharge 139 

gage heights 139 

Wolf Creek basin: 

stream flow 139 



Wolf Point, Mont., Page. 
Wolf Creek at: 

description 139 

discharge 139 

gage heights 139 

Wood, B.D., work of 30 

Work, division of 29-30 

Wyoming central canal at— 
Riverton, Wyo.: 

discharge 292 

Y. 

Yellowstone (Lower) project, canal of, views 

of : 148 

Yellowstone River, lower falls of, view of 142 

Yellowstone River at— 
Glendive, Mont.: 

description 148-149 

discharge, monthly 150 

gage heights 149-150 

rating table. 160 

Huntley, Mont.: 

description 144 

discharge 144 

discharge, monthly 146 

gage heights 145 

rating table 146 

Junction, Mont.: 

descripUon 145-147 

discharge 147 

discharge, monthly 148 

gage heights 147 

rating table 148 

Yellowstone River basin: 

description 141-143 

gaging stations 143-144 

miscellaneous measurements 292 

stream flow 144-201 

Z. 

Zurich, Mont., 

Harlem Canal near: 

description 132 

discharge 132 

discharge, monthly 133 

gage heights 132 
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